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Today, most progressive engineers think of Coopers felt 
aS an engineering material, yet many do not know that it can be 
machined to close limits. With the harder felts we can work to 
within a hairsbreadth of your specification. Yes, we mean that 
literally—to the breadth of a human hair. One of Cooper’s 


technical advisers will be happy to tell you more about this versatile 


COOPERS 
FELT 


COOPER & CO. (B’HAM) LTD., 
BRYNMAWR BRECONSHIRE. 


el : Brynmawr 312 Grams : Felting Brynmawr 


material. 
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Dont 
fiddle with 
FILTERS 


You can finish with air filtration problems if 
you incorporate in your air conditioning system 
‘VISCO’ M.V. Dry Cell Air Filters with 
THROWAWAY Filter Elements—replaceable 
in seconds. For heavy duty or as a primary 
filter ‘VISCO’ Static Cell Type Filters with 
oil wetted rings will do an excellent job for you 
—easily cleaned, robust and reliable. Write for 
List No. 521 THE VISCO ENGINEERING 
CO. LTD., STAFFORD RD., CROYDON. 
Telephone CROYDON 4181. 














ENGINEER 


who are the 0 








May I, 1959 


est people 


for 
gri 
Nding 4 Sifting ple 
Nts? 





C&N oce 
C&R .- 
Christy ... 
Christy and 
something ... 
Christy and 
Norris 


thas*se 4S ..2% 























CEEHRisSsSYTy & NORRIS. 
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DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 
ING MACHINES ETC. 

Complete grinding and sifting plants, designed 
and installed. 


Chelmsford - Essex - Telephone: 3414-7 
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VARIABLE SPEED MOTORS by L.S.E. 


N-S a.c. motor, for stepless speed variation under 
hand or automatic control. Available from | to 9000 
h.p. 

*‘SPEEDMASTER’, a single-unit frequency convertor 
for the supply and control of squirrel-cage motors used 
as variable-speed machines, particularly in groups. 


N-S Convertor, for low-speed gearless drives, low- 
frequency injection for crawl speeds for setting-up and 
positional control, etc. 


*REVCON’ slip-ring motor for wide speed range 
and stable control of crane hoist motions, etc., without 


frictional braking. 


—and of course d.c. motors for almost any torque/ 
speed characteristics and speed ranges up to !00:! 


Details of the wide range of L.S.E. variable-speed equipment 
(which includes the necessary control gear) may be obtained 
from any branch or from: Publicity Dept, Manfield House, 376 
Strand, London, W.C.2. Some indication of the type of applica- 
tion should be given in any preliminary enquiry. 


LAURENCE, SCOTT & ELECTROMOTORS 


1883. 


SPECIALIST MAKERS OF ELECTRIC MOTORS AND CONTROL GEAR SINCE 


NORWICH, MANCHESTER, LONDON & BRANCHES 





LTD. 
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C.C.B. Overhead Travelling Crane Installation at the C.E.A. 


Power Station, Skelton Grange, Leeds. 


Salient Features of 


Clyde-Booth Design . 


ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 





ENGINEER 


May 1, 1959 














.C.B. 
Standard A. C. Brake 





all steel design, built to give long 
working life with a minimum amount of 


adjustment. Detail refinements include: 


CODER 





CLYDE CRANE & BOOTH LTD. 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


Telephone : Pudsey 3168 (6 lines). Telegrams : “ Cranes,” Rodley, 


@ Hardened and ground pins working in phosphor bronze bushed links. 
@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 





Incorporating : 


Clyde Crane & Engineering Co., 
MOSSEND. Lanarkshire. 
Telephone : Holytown 412 (6 lines). 


Telegrams : * Clyde,” Motherwell. 
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Sutton ( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


44 To 24 TuBES 





GENERAL 


_ MILD STEELS, 
STAINLESS 


_ ALLOYS, 


- 29, MURIESTON CRESCENT, EDINBURGH, 11 Ssizz:: 






MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 


CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


OPERATES WITHOUT GUIDES. 
CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 





NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 





Exclusive 
Features 


A 





ADELPHI 1RONWORKS, SALFORD 3, MANCHESTER 
SIR JAMES FARMER NORTON & GO. LTD. tetephone: Biockfriars 3613-45, 3692-3 : 


Telegrams : “Agricola” Manchester. 
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= FOR 


_ FABRICATION 


STEELS, 
— ALUMINIUM 


CONSULT 


ee FERGUSON LTD 





Turbine Bedplates during construction 
showing internal ribbing, etc. Total 
finished weight approx. 7 tons. 
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Photograph by courtesy of C. A, Parsons & Co., Ltd., 
Newcastle-on-Tyne. 
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Heli-Coil Inserts are self-anchoring thread liners made from high 
tensile stainless steel wire. In tapped holes they provide a 
conventional thread with higher loading strengths and greater 
resistance to wear and stresses than unprotected threads. The 
Heli-Coil eliminates stripping, seizing, galling and corrosion. 

th It literally armours the thread. The Heli-Coil offers a unique 
rea opportunity for product cost revision. It is ‘‘a natural’’ for 
automation, it can make dramatic cuts in time and labour costs. 

“ Assembly is the ultimate in simplicity — just drill, tap and 
rt install. The Heli-Coil saves weight and space. It improves the 
insa ¢ serviceability and appearance of the end product. We suggest 
you write soon for data on Heli-Coil, the British-made Insert 


that is available internationally. It is a product of the day and 
this atomic age. 











For further details write for Sales leaflet APL.48/E.5 


AIO sce ata 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 
GOLDEN Tel.: Beverley 82212 


JUBILEE ' am x HELI-COIL is a registered trade mark : & 
- 4 
4 
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Strong, light, rustfree 
aluminium extrusions! 








EXAMPLES OF HOLLOW AND 
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*% This 100 page catalogue of aluminium REYNOLDS T./. ALUMINIUM LIMITED 
General Sales Office 


extrusions and tubes also includes section 
: 10 Buckingham Place, London, S.W.1. 
properties and design formule. 


* It is available gratis to principals applying The Finest Products 


on company letterheading. To obtain Made with Aluminium 
YOUR copy write to ADVERTISING 


MANAGER—now! Supply is limited. 


are made witt 


REYNOLDS T.. ALUMINIUM 





TREGIONAL SALES OFFICES AT LONDON, BERMINGHAM, BRISTOL, MANCHESTER, LEEDS, GLASGOW, BELFAST 
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accuracy and quality 
quickly ‘take shape in... 








Pipe Fabrication to British 
and American standards in: 


Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum Steels. 


Stainless Steels (austenitic 
and heat resisting). 


* 

* 

* Cast Iron 
* Copper and Copper Alloys. 

* Aluminium and Aluminium Alloys. 
*K Plastics. 


Whatever your problem- 
contact Steels for the answer. 


STEELS ENGINEERING 
INSTALLATIONS LTD., Sunderland, 


209 and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., S.W.1. Tel: Sloane 6178 
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OUR NEW CATALOGUE OF 
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HELICAL GEAR UNITS 


gives comprehensive technical data 
on an unsurpassed range of standard single 
and double-reduction helical gear units 
—available at keen prices and quick delivery. 
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CHEADLE HEATH - STOCKPORT - ENGLAND 


—_ 
A 
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B 


ENGINEERS AND DESIGNERS eee ee ae : 
e CHEADLE HEATH * STOCK - ENGLAND. 

are invited to send for this catalogue as a valuable aid to tes 
economical and efficient planning of power transmissions. 8 Please send a copy of your Velomesh Catalogue. q 
B= NAME a 
e v] 
VELOMESH HELICAL GEAR UNITS BY . POSITION : 
. 7, d Pinon) g COMPANY 4 

[ENGINEERING 
Turbine Gears Ltd GH wv wworss 
Be : . 
oe —s 
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SPRINKLERS & FIRE PROTECTION 


Protect your Buildings 


and Plant against 


THE 
with a Matthew Hall 
aanaene Sprinkler installation M ATT H EW H A a 
GROUP OF COMPANIES 


MATTHEW HALL HOUSE, DORSET SQUARE, LONDON, N.W.I. 


Glasgow Manchester Bristol Belfast Johannesburg Germiston Durban 





own Welkom Bulawayo Salisbury (Central Africa) Ndola West Indies 
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FOR THE NEW 


Atlas Copco Bencher 
using Sandvik Coromant Steels 


750 feet drilled by one man in a single shift, using two 
Atlas Copco Benchers fitted with Lion rock drills and 
Sandvik Coromant drill steels! The outstanding pos- 
sibilities of this new drilling combination are shown 
by performances like this put up recently at drilling 
sites in Sweden. 

The Atlas Copco Bencher comprises a rock drill 
mounted on a vertical pusher feed. It is ideal for service 
in rough terrain where wagon drills cannot conveniently 
be used, or for small-scale benching projects where 
wagon drills are uneconomical. Benching is faster and 
cheaper than with hand held machines. Heavier, 
higher capacity rock drills can be used and one man 


can easily operate two Benchers at the same time. 


SANDVIK COROMANT STEELS 


Sandvik Coromant are today’s most widely used drill 
steels currently drilling more than 1300 million feet 
of rock a year. 

Their quality is high and uniform— guaranteeing a 


low cost per foot at all times. 


A complete range of compressed air equipment 


Atlas Copco manufacture portable and_ stationary 
compressors, rock-drilling equipment, loaders, pneu- 
matic tools and paint-spraying equipment. These are 
sold and serviced by companies or agents in ninety 


countries throughout the world. 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or Atlas Copco (Great Britain) Limited, Beresford 


Avenue, Wembley, Middlesex or write to Atlas Copco 4B. Stockholm 1, Sweden 
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ARECORD START! 






One man can easily operate two 
Benchers simultaneously. 


To secure the rig, bolt holes are 
drilled and anchor bolts and wedges 
placed in and driven tight. The 
bencher is placed on the heads of 
the anchor bolts and the feed is 
locked at the desired angle with 
chained wedges. 

The operator can easily drill 
additional bolt holes while the rock 
drills already set up are running. 
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Sply at the new factory 
Fractor Co., Lid., atid 













four Super 
Mach capable of 

B70 Ib. per hr. of steam at 
ig pressure of 125 p.s.i. Boilers 
S fired With rotary cup burners using 
“3500 sec. oil, and are fitted with fully 

, "automatic control. 









Messrs. Strain & Robertson, Glasgow. 





Consulting Engineers : 
















JOHN THOMPSON (WILSON BOILERS) LTD. Lilybank Works - London Road - Glasgow E.1. 
Tel. No. Bridgeton 13489 Telex 77-352 
Gii4 






"Travel tickets - 
=. or 200 tons per hour! 


4 






These two random installations illustrate the very wide range of 

experience we can bring to all conveying problems. 

(a) The two %° wide belt conveyors for B.E.A. Glasgow allow 
passengers arriving at the terminal to check in at any desk, their 
tickets being then transmitted safely and efficiently, negotiating a 
90° bend, to the centralised control office. Conveyors of this 
type can be used for any type of document or letter of appropriate 
size in commercial and industrial establishments. 

(b) The other illustration shows part of a comprehensive conveyor 

installation for handling 200 tons per hour of bulk linseed, palm 

kernels, copra, etc., from ship to storage hoppers, entirely 
mechanically for British Oil and Cake Mills, Greenock. 


The installation comprises five portable conveyors, feeding a main 
wharf conveyor 350’ long ; dual elevators ; weighers and 3 distributing 
conveyors complete with travelling trippers over the storage area 


Whatever it is, /et John Thompson Conveyor Co., * handle” it! '! 





JOHN THOMPSON CONVEYOR COMPANY 
WOLVERHAMPTON 





CP8 
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Long-range readability 
WITH 


Metrovick instruments 


With its modern scale presentation, the Metrovick FC2 Wattmeter 
can be accurately read from a distance of many feet. It is typical of 
a wide range of instruments from Metropolitan-Vickers, including 
voltmeters, ammeters, power factor indicators and synchroscopes, 
developed for ease and reliability of use in modern power stations. 
DIAL SIZES: 4 in., 6 in., and 8 in. 


PATTERNS: Round projecting. Round flush (as illustrated). 
\ Round flush with square bezel. 























For further details please write to: 





METROPOLITAN -VICKERS 








An A.E.1, Company : 
‘A705 
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APL-Shell 
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first nuclear decade 


To a world hungry for energy, nuclear power brings rich 
promise. With it, inescapably, come complex new prob- 
lems which can be mastered only by imaginative thinking. 

Conventional lubricants, for instance, are useless when 
exposed to radiation. They break down, thicken and form 
harsh solids. Yet the lubricants needed for mechanisms 
close to the reactor may have to withstand radiation 4 
million times stronger than would kill a man. Some of 
them have to take such punishment continuously for two 
years or more, for the complicated mechanisms they 
lubricate cannot be serviced without closing down the 
reactor altogether — a costly business with plant involving 
a capital outlay of some £50,000,000. 

In 1953, when it was realised that radiation-resistant 
lubricants were essential, Shell decided to start an 
extended programme of research. Special groups were 
set up at Shell’s Thornton Research Centre, a generous 
budget allocated, and their own Cobalt 60 source of 
radiation installed. Repeated tests took place there and 
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under actual reactor radiation at the United Kingdom 
Atomic Energy Research Establishment at Harwell. 

In 1957, after four years of work, the Shell group intro- 
duced the world’s first range of Atomic Power Lubricants 
under the brand name of Shell APL — Shell’s stake in the 
first nuclear decade. 

Today, Shell APL is still the only range of proved 
radiation-resistant lubricants on the market. Oils and 
greases from this range, as well as other Shell Industrial 
Lubricants, are in daily use at many nuclear establish- 
ments in the United Kingdom and elsewhere — in !ubri- 
cating control-rod mechanisms, manipulators, electric 
motors, blower fans and steam turbines. They have also 
been chosen for the new British atomic power station 
under construction at Bradwell in Essex. 

Here is Shell leadership in lubrication in action - 
anticipating a need, undertaking fundamental research, 
and finally developing the products to solve a problem 
of world-wide importance. 


TRIUMPHS OF SHELL RESEARCH 
























The Research Story 


In the hundreds of complex hydrocarbons examined, very different 
reactions to radiation were observed according to the configuration 
of the atoms in the molecules. Highly complex structures of an 
entirely different nature from the original material were formed. 
Following extensive experiments, the Shell APL range of lubricants 
was developed and proved. Included are such oils as Shell APL 729, 
mainly for use in blowers. This oil now has a performance equal to 
a good quality modern turbine oil. Shell APL 700 series greases 
have been tested in bearings operated within the BEPO reactor and 
subjected to CO. gas under pressure at 150°C. After receiving a 
total dosage of 2.7 x 10!* thermal neutrons plus associated radiation, 
the grease and bearings were found to be still in good condition. 

Other lines of research include the latést developments in the use 
of radio-active isotopes in the measurement of wear. Recent results 
have been published in a paper presented at the 1958 Geneva 
Conference, a further example of the work continually being 
undertaken by the Shell group to assist industry. 





ATOMIC POWER LUBRICANTS 
another proof of Shell leadership in lubrication 
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BIRKETT 


Salety Valves 


FOR SUPERIOR PERFORMANCES 


@ Pop type Safety Valves conforming to BSS 1123 
@ Prompt Blow-off 

@ High Discharge Capacity 

@ Snap Reseating 

@ Sizes }’’ to 4” 

@ Pressures up to 3,200 ibs. per square inch 

@ Screwed or Flanged 

@ Open or Side Outlet Types 

@ Air-under-water Tested 


Fitted as standard by many of the leading 
Air Compressor makers. 


SAMUEL BIRKETT LID 





QUEEN STREET WORKS 
HECKMONDWIKE YORKSHIRE 
Telephone: Heckmondwike 1241-2-3 
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Fee. g ine 
Quality Precision 

_ SringsyPressuicth 
8 for over atenlury 





UNCONDITIONALLY GUARANTEED 
UNDER CONDITIONS OF NORMAL 
USAGE 


BROADBENT& CO.(rocupaue) LTD 


Consult 


Grove Spring Works LANCOLN STREET. 
ROCHDALE Lancs. Phove.-Rochdale 428-9 








Engineers to the Chemical, Oil, 


By-Products and Allied Industries 


ous ageeatil RILEYS OF BATLEY 


- RILEY & SON LTD. 


VICTORIA WORKS, re YORKSHIRE. 
London Office: Kirkman House, 54a Tottenham Court Road, W.|!. 


Telephone: 657 (3 lines). 
Telephone: MUSeum 1064 






5—Horizontal Pressure Vessels. 
Dimensions 27’ 34” long x 

6’ 0” diameter. Shell 8’, 

Ends 1” thick. Test Pressure 
225 Ibs. per sq. inch. A sixth 
vessel was supplied recently. 
Illustration by courtesy of 
National Smelting Company 
Ltd., Avonmouth. 
wy 

We operate to the requirements 
of Class I and II (fusion welded 
pressure vessels) A.O.T.C. 
Rules, A.S.M.E., and similar 
Codes. 


We produce in steel, stainless 
steel, and aluminium. 


for the design, manufacture, 
and site erection where 
required, of Main Plant and 
Equipment, as well as all 
requisite auxiliaries. 
Telegrams: Boilers, Batley 
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this is 
open-type 
steel 
flooring by... 





TEELWA 
pai 4 


Bring your floor problems to us... 


we also make 


FIRE ESCAPES, FORGED 
HANDRAIL STANDARDS, 
TUBULAR HANDRAIL 
STANDARDS, PLATFORMS 
& GANGWAYS, PATENT 
‘PROMIN-EDGE’ STAIR 
TREADS, CHEQUER 
PLATE STAIR TREADS, 





in steel or 
aluminium alloy 








Mayfair 8783-8788 


London Office : 25 Hanover Square, London, W.! Phone 


QUEENSGATE WORKS, WOLVERHAMPTON Tel. 2/633 (2 lines) 
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CONDITIONS - GREAT RESISTANCE TO 
WEAR AND ABRASION 


* HIGH STRENGTH AT ELEVATED YEMPERATURES 


HARD, YET TOUGH AND DUCTILE @ Rustiess, resistant to corrosion and stronger and tougher than 
* mild steel, these castings are supplied in normal grade, and ‘‘H "and “‘S "’ grades, with slight 
modifications to suit particular applications. 


A complete range of tools designed to 

give absolute safety in dangerous situa- 

tions such as gas works, oil installations, 
chemical plants, etc. Sizes comply with 
British Standard Specification. 

Full details will be sent on request and we 

invite your enquiries. 


SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 


CHARLES CARR LIMITED 


INCORPORATING THE NON-FERREOUS CASTING CO. (B’HAM) LTD 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
TELEPHONE * SMETHWICK 1231-2-3 
LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, E.C.1. TELE, CITY 3826-3827 





GRAFTON 
DIESEL, ELECTRIC & STEAM 


CRANES 


\ \\ 

\ GRAFTON CRANES LTD. 

\ ' BEDFORD, ENGLAND. 
Established 1880 


Telegrams : 
GRAFTON, BEDFORD 


Telephone : 
2490 


































Hct ya RIES J Xoo Sits rei <cciaeinamet eR” i * 
POWER UNITS AVAILABLE FOR CONVERTING ee 
—) STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 9 | 
g ie Mi ‘ * ae : i . YX , ign eM ek edie. a eB rb “* 
Pai —_ ie Pa sabes Sire ace Es 
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MICA 


ESTABLISHED 1840 








FOR 


INSULATION 


WATER GAUGES 
ETC. 








F. WIGGINS & SONS 


9-11 TREDOWN RD., SYDENHAM, S.E.26 
Tel: SYDenham 7660 

















COMPLETE PLANT 
for 

Waste Recovery 

Effluent Treatment 


_, 
“_ 
“_— 


= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 





























ALL INDUSTRIAL PURPOSES 


including installations for 
GASWORKS HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 
Telegrams: Farrar, Newark 1143 


RA Telephones: Newark 1143-4-5 RA R 
is . 
~. STeaw witn At 


BRETTS PATENT LIFTER C°L™ 


WORKS 
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USE HACKSAW BLADES 
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/ and 
feel 
the 
difference ! 











Made by James Neill & Co. and obtainable from all tool distributors 


UH26 


(Sheffield) Led., 











FOLESHILI COVENTRY 
, VENTRY 


LtFT 


Y 





YW ttt, 


UY 


lp 






> 
ape Ted \ 
\ N SN S 
: \ \ sy \\ \< 


, 


WiLL: Yl. 
\" Y Villy 







Why waste time brushing smoke tubes, and rodding clinker and 
birds nesting, when a few minutes with a Percussion Lance will 


shift everything from Economisers, Airheaters, Water Tubes, Fire 
Tubes, etc. 


See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 


KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 








. 
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Range of products illustrated in our Steel 
Foundry Book. May we post you a copy ? 





THEY ALL STOPPED TO LOOK 


When a group of Foundry Technicians and Executives 
recently visited the Edgar Allen Steel Foundry, their main 
interest was the latest conception of the art of quenching. 
This takes the form of a 3-stage batch quenching furnace 
for the treatment of carbon, austenitic (11-14 per cent) 
manganese and alloy steel castings, and a new method of 
ensuring prompt efficient contact of the castings with the 
quenching medium. 

The installation of this up-to-date and efficient equipment 
is another great step forward in Edgar Allen & Co. Ltd.’s 
constant aim—** Quality Improvement.” The purpose 
behind it ?—YOUR interests ! 


To EDGAR ALLEN & CO. LTD. Er/SC27 
SHEFFIELD 9 


Write for forthcoming edition of 
the ‘Steel Foundry Book.’ 


Name 
Posie: Sissi cccence seis wa siudes dp iingude dastagtbledabends bret 
I pecccatavusiceues ” 


DBI iikticedanediacsesso-b<s00s nlateataeenes 
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| THE SAME HIGH STANDARD 


hut cott ch Lower 


New methods and improved production facilities have enabled us to reduce 
| prices of Mild Steel Plate Type Flanges. A full range, up to and including 
6” N/B size, for pressures of 50 p.s.i. to 450 p.s.i., AVAILABLE FROM STOCK. 
Flanges also manufactured to customers’ specification. All Flanges supplied 
with Rust-resistant coating. Full details available on request. 









a’ 


7 


HARVEY MACHINE SHOP FACILITIES: In addition to Flange production, 
we have an extensive machine shop section for machining and fitting individual 
items or complete assemblies and machines; together with facilities for 
grinding (cylindrical and surface), fabrication and stress-relieving. 


PTV A742 MILD STEEL PLATE TYPE FLANGES 








G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, 8.E.7. Telephone: GREenwich 3232 (22 lines) 





/ 
E/2 
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ANDERSON 


the finest | | 
DERRICK CRANES 


One Derrick Crane may look the same as another—from a 
distance. At close quarters the differences are astounding. 
The cabin interior, alone, clearly establishes ANDERSON 
design ard construction to be supreme. The clean, compact 
gearing, built on unique unit principles, guarantees mechanical 
efficiency and reliability—and ensures lowest erection and 
operating costs. The drivers panoramic visibility, centralised easy control and comfort have to be seen to be believed. 
High performance and safety are spontaneous—a banksman often superfluous. These and other exclusive features explain i 
why independent examiners are so impressed, and more and more users specify ANDERSON only. 











ALSO LEADING MAKERS OF ELECTRIC OVERHEAD TRAVELLING CRANES 


TELEPHONE: LONDON OFFICE: 
CARNOUSTIE 2214/5 FINSBURY PAVEMENT HOUSE, 
TELEGRAMS: 120, MOORGATE, E.C.2. 








“ DIAMOND ”’ CARNOUSTIE THE ANDERSON-GRICE CO. LTD. TELEPHONE: MONarch 4629 
TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 

















Fo Aalyp labile 


Suitable for any kind or size of 
opening, Roller Shutters provide an 


efficient trouble-free method of pro- 


tection against weather or intruder, 


and give unobstructed openings. 


Built in steel, aluminium alloy or 


Wee 2, SAE Me A RY NINDS ORION | 


wood, they can be manually or 
power operated. 


Quick delivery and a_ first-class 





after-sales service is assured. All 


enquiries welcomed and quotations 





given without obligation. 
Send for illustrated literature to 
Dept. R16. 
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quality: malleable castings BS S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
trades 





for all 


10 TON 
ROLLER TURNTABLE 

















FOR MANY PRACTICAL PURPOSES 
engineers use 


‘Plasticine’ 


Reg'’d Trade Mark 








Our metal is melted under strict metallurgi- 
cal control in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 


‘Plasticine’ has many important uses in engineering. Uses as wide 
furnaces ensuring perfect dependability. 


apart as making experimental models and retrieving small parts which 
have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- éf SONS LIMITED 


tight, stable in character, and it adheres quite easily to metal. It is 
ideal for sealing and for holding irregular objects in position. Every STAFFORD STREET - WALSALL: TEL: 3509 
engineer should have ‘Plasticine’ at hand. For more detailed inform- SOUTHERN REPRESENTATIVE: LANCS, YORKS, CHESHIRE, 
ation on its uses write to:— G. P. SANDERSON, LTD. SHROPSHIRE REPRESENTATIVE: 
SANDERSON HOUSE, NORFOLK S@. MALCOLM P. ROWE, 


HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET BRIGHTON |. —Lim!: a 


GATE, STOCKPORT, CHESHIRE. 
Herbutt’s were the inventors and remain the sole makers of ‘Plasticine’ PHONE: HOVE 71329. PHONE: STOCKPORT 5512. 
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COUPLINGS 


For nearly forty years Bibby Resilient Couplings The outstanding resilience of Bibby Couplings damp- 


have enjoyed an unexcelled reputation for efficiency ens shocks and vibrations, ensures smooth running 





and reliability and numerous Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 


of plant, eliminates breakdowns. Standard Couplings 


up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Send for Technical leaflet No. 20 
WAILES DOVE BITUMASTIC LIMITED * HEBBURN « CO. DURHAM 


No. 165 
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Well, heavier than we 
have previously supplied 
We have increased our 
capacity in the floor 
moulding department 


and can now supply 
castings up to 5 tons 
weight in grey iron, and 
up to 2 tons weight in 
aluminium alloy. 









These have been our speciality for many 
years. Let us examine your casting 
problems. 

We supply grey iron castings made in 
green sand, dry sand, and by the shell 
moulding process. 

Our aluminium foundries use the green 
sand, gravity die, pressure die and 
plaster processes. 







fl 


ff, | 
D) sroiearte castings 


CAST WELL & TRUE 9 r quantity suppy 

















West Yorkshire ~ rn Foundries Ltd. 


SAYNER LANE LEEDS 10, London Office : 
Telephone LEEDS 29466 HANOVER HOUSE, HANOVER SQ., W.1 
Telephone MAYfair 8561 














Here’s an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3”, 4”, 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 


SHAPE YOUR FUTURE 


soe ee 





Interested ? Then send 
for our technical book- 


STANDARD UNIT LIGHT-WALL lt "The WELTEXA 
STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 30 

















pr 
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A self-contained L.E.H. 500 ton hydraulic press with base, 
press head and moving table of fabricated constuction. 


DESIGNERS AND 
WE a 


HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING 
& HYDRAULIC CO., LTD., 
RODLEY, LEEDS. 








ENGINEER 


HYDRAULIC 
PRESSES 





Streamlined 


SERVICE 








ECAUSE we have equipped and staffed 


our organisation technically and speci- 
fically to deal with all the problems of 
modern metal cleaning, we are able to provide the 
right process and the right product to meet any 
unusual requirement. Consultation with “SA.C.” 
technicians 15 the streamlined way of getting the 
answer which saves you time and cost. 
s* PROy ’y 


4% 
prov” 





” 
°oucts 


SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS +» CENTRAL AVENUE 
WEST MOLESEY + SURREY 


Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE « FERROCLENE + ALOCLENE * FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
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Rounds (drawn, turned and ground) 
Hexagons, Squares, Flats, 
and Special Sections. . 











Mild, Freecutting, Casehardening, 
Carbon and Alloy steels. _ 
Supplied to A.I.D., Admiralty, 
B.S. 970 and. customers’ 
own specifications. 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 
Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘MILLS PHONE WOODLEY 
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OTeTo)r- Val: Cleaning 








' ... KLEENALL 
“; ARNE SEES COMBINATION 


MAGNETIC AND FABRIC FILTERS 
FOR 2? STAGE COOLANT CLEANING 
Combining powerful magnetic screening 


plus sure filter collection of all non-magnetic 
matter. 


Barnesdril Kleenall ensures pure fluids at 
all times, improving work-finish. 






For MACH 
INE T0015 
prelude MILLS ang Lengthening tool life, reducing wear and 
©? 2pplications 


providing healthy working conditions. 








Fabric Filters are 
also available. 








MAGNETIC 
BARNESDRIL COOLANT 
SEPARATORS 


The Barnesdril separator gives you clean liquid 
for re-circulation freed at one pass from all ferrous 
particles, abrasive and general residue. Powerful 
magnetic drum screens ali the liquid. Ferrous 
swarf build-up collects other residue. 


Patent Nos. 603,083, 731,655, 745,604, 774.887, 774,888 and 
787,109. 


5 to 103 gallons 
per minute cap- 
acity. 


Write to Dept. E2325. 





DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E.MARBAIX LTD pattersea, Lonvon,s wii 


PHONE : BATTERSEA 8888 (8 lines) 





NRP2325 











PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 


-. aet 1 . 
aaeliiin. PRESSURE RANGE FROM 
: 5 - 20,000 Ibs per sq. inch 














Prompt Deliveries 
Highest Quality 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
BIRMINGHAM, 1 





Send For Illustrated Catalogue 


Telephone: Central 8196 

















VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

The ‘Junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: }” at 2,000 p.s.i., 1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


ROTORK ENGINEERING CO. LTD. 
BATH - Telephone: 64558 





purposes 


CENTRIFUGAL 

GEAR 

TURBINE 
®MINI-GEAR 

HAND 

OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
®DIAPHRAGM VACUUM 


e ‘ ~ 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 
MAIDSTONE : KENT 


PHONE MAIDSTONE 4728 
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HEBBURN - 


THE SOURCE 


OF ELECTRICAL 





SWITCHGEAR 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
| FOR CONSULTATION AND ADVICE 


! A WORLD-WIDE ORGANISATION 








A WORLD-RENOWNED PRODUCT 
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A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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QUALITY CARRIES TH 
That’s a good reason for having a word 


with LEE if the products you manu- 
facture call for Steel Strip, Bars or Wire. 


‘ As it pays us tO produce only materials 
of the highest quality and consistency, so 
it will pay you to use them because of 
‘the added prestige and sales they will 

: - Write or ‘phone now 








ARTHUR LEE « sons LIMITED 


TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD 
Telephone : Sheffield 387272 


London Office : Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel: Temple Bar 7187/8 
Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Central 6801/2 
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drives for the chemical industry 


Two 2,750 h.p. squirrel cage induction motors driving compressors which deliver 
hydrogen and nitrogen at approaching 300 ats. for the synthesis of ammonia at the 
Billingham Works of [.C.I. 

The normal industrial type of protected enclosure is used on these machines although 
some sections of this chemical factory handle explosive gases. This is another instance 
where the electrical plant and areas of a chemical installation have been classified 
according to their respective ignitive and explosive tendencies and a consequent 
economic saving has been achieved. 


ENGLISH ELECTRI 


CHE ENGLISH ELECTRIC Company Limited, MARCON! HOUSE, STRAND, LONDON, 
Electrical Plant Sales, Stafford 


WORKS! STAFFORD + PRESTON RUGBY RRADFORD LIVERPOOL *©* ACCRINGTON 
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Weldmesh in use : 











...for mechanical handling 




















Weldmesh is the ideal material for retaining smaller com- Try ae 
ponents in post pallets and for racking, partitioning or rT gon 
machinery guards, etc. Cut it to the shape you want—it holds gpesee 
together because it is welded together. In the Weldmesh list rele i 
of standard sizes you will find a mesh size and wire gauge to roe 
suit every purpose. A technical service is available to handle ceo | 
any problems. Bestss 
| A 
ea 
Neldmesh is a registered trade name and is supplied direct to users by the sole manufacturers 7 





THE B.R.C. ENGINEERING COMPANY, STAFFORD 


ndon, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
‘lawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W.! 
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S Write for catalogue to: 
| CHAR & CO. LIMITED | 
| 
| IRWELL BANK WS AS OREEN « PENDLE 
TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDG 


TELEX 66-255 
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THIS IS _p | 











1... AN EXTENSION 
TO THE LONDON 
UNDERGROUND 


2... THE BUSTLE 
MAIN OF A 
BLAST FURNACE 


3... THE INLET 
PIPE OF A 

HYDRO-ELECTRIC 
POWER STATION 











Number two is the answer. It is in fact the bustle-main of the Queen Victoria blast furnace 
at Appleby-Frodingham in course of being lined with Tri-Mor ‘ Guncrete’. 
The main is 5 ft. in diameter and the ‘ Guncrete’ lining 9” thick. This is a far 
quicker and cheaper form of lining for a hot-gas main than brickwork. After twelve 
months continuous service this lining is still in perfect condition. Brick-lined mains 
usually require considerable repair after this period. 


Tri-Mor ‘ Guncrete’ is one of a series of new 





mouldable and castable refractories which 
TRI-MOR Standard Castable 


are reducing first costs and maintenance TRI-MOR High Strength Castable 

costs in every kind of furnace from forging TRI-MOR High Temperature Castable 

furnaces to ships’ boilers. The most useful TRI-MOR High Temperature Mouldable 
' 


4 TRI-MOR Dense ‘ Guncrete’ 
TRI-MOR Insulating Castable 
TRI-MOR Insulating ‘ Guncrete’ 


MORGAN | 


ae) eacel se ton ‘mae MORGAN REFRACTORIES LIMITED, NESTON, WIRRAL, | 
CHESHIRE. TELEPHONE: NESTON 1406 f 


of these refractories are: -————————-——-——— 
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DESALTING 
BRACKISH WATER 


The first Electrodialysis plant for the reduction of 
the salt content of brackish water to be supplied from Europe 
on a commercial basis has been installed and is now 


| 








operating 


at TOBRUK 


This plant, designed and installed by 

William Boby & Co. Ltd. for The Libyan Public 

Development & Stabilisation Agency 

reduces the salt content of the water from 

5,000 ppm to a potable level of 500 ppm. 

It has been operating so successfully 

that our client has now ordered 

additional ‘Boby’ plant to increase ee undergoing 

thi didi diiteetto 100800 adie ~ William Boby & Co. Lid. 
— sufficient drinking water for 


the entire population of Tobruk. 


WILLIAM BOBY 


& CO. LTD 


RICKMANSWORTH - HERTFORDSHIRE - ENGLAND TREATMENT 
Telephone: RICKMANSWORTH 4251 * 
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SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 





*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc., etc. 


*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 





Our Sheet Metal Working Piant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Go., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 
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-let E.P.E. solve them 
for you quickly 


In these days of AC it is not ov 
always easy to get DC motors od 
and generators quickly and at a aa 
reasonable price. Fortumafely, 

EPE specialise in DC  equip- 

ment, bringing.years of experi- 

ence. teiiear’ on the subject, so 

ghat One can always be sure of 

DC motors and generators, of 

many enclosure, at competitive 

prices, on short delivery. EPE 

are always happy to help solve 

DC problems, too. 
























ELECTRICAL POWER 
in ENGINEERING CO. (B’ham) LTD. 
ots, Bromford Lane, 8 
Gals "Phone: STEchford 2261 
" 3 "Grams: Torque Phone Birmingham 
Maisto London Office: 42/, Grand Buildings, Trofalgor 
eg <a Squore, W.C.2. ‘Phone: WHitehall 5643 and 7963 
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In all Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


tn Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 





Limited 


WRIGHT STREET 


SMALL HEATH 
BIRMINGHAM 
0. 








Grams: “Washnuts Birmingham i0” 
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valves 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.L 

Weight approx. 4 that of 
usual type of valve. 





Standard ** FLEXISEAT "’ 
Valves are supplicd for 
test pressures up to 300 P.S.1. 


3in., 4in. and 6in. sizes available from stuck. 


** Specials ’’ up to 60in. bore can be made to 
customers’ requirements in terms of pressure, 
temperature and material specification, etc. 





Illustrated literature on request from the manufacturers. 


WISEMAN & SWAIN VALVE CO. LTD., 
66 CASTLEFORD ROAD, BIRMINGHAM 11. 
Telephone : VICtoria 4553. 











CORONA @ 


BRITISH 
MADE 





TAPPING 
ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity 7" to §” dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 





FREDK. POLLARD & CO. LTD. 


Telegrams a 
oe CORONA WORKS, LEICESTER 67534 (5 lines) 


ENGLAND 
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CUTTING COSTS 
IN INDUSTRY 


Vital storage space saved, production 
delays ended, with versatile Yale trucks 


fae 


nBPEr>*- 
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IN PRINTING ... 


Storage of a weekly intake of 75 
tons of paper and board is no 
problem at Taylowe Ltd. Three 
Yale trucks speed handling and 
ensure maximum use of storage 
space in warehouse and produc- 
tion areas. This Yale Ware- 
houser, working in aisles only 
6 feet wide, and stacking pallets 
13° 6” high, helps maintain 
strict inventory control over 
all stocks. 

Yale Warehousers are available in Piat- 
form models (2 tons); Fork Lift models 
(2,000 and 3,000 Ibs). 

The Yale range includes power trucks 
for every need up to 200,000 lbs; 
Hand Trucks for loads up to 12,000 
lbs; Hoists for lifting up to 40 tons 
(trolleys for all models); Pul-Lifts 
(from j to 15 tons), 


bah 
ft 
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=. 
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IN DISTRIBUTIVE TRADES... 


Warehouse capacity increased by 
15%, labour force reduced by 18% 
and released for more productive 
work. These are among the striking 
economies achieved by Galbraith’s 
chain grocery stores since install- 
ing a fleet of 31 Yale trucks of vari- 
ous types. Over 900 different ‘lines’ 
are supplied to 200 shops from Gal- 
braith’s Scottish warehouse. The 
Series 51 truck, shown here stack- 
ing palletised barrels of butter, has 
helped to speed handling and cut 
storage costs by working in narrow 
aisles and stacking 14 feet high. 
Quantity of goods handled in an 
hour has risen by over 30%. 

Yale Series 51 electric trucks are avail- 
able in capacities from 3,000 ibs. to 
10,000 ibs. - 


IN FOUNDRIES... 


Production delays are minimised by 
Yale trucks in the Leeds foundry of 
Catton & Company Limited. In 
Fettling Shop and Despatch Depart- 
ment, movement by electric plat- 
form Worksaver saves time and en- 
sures most productive use of labour. 
The truck seen here with castings 
being segregated in the Despatch 
Department is so simple to use. no 
special truck operator is required. 
Yale Worksavers are available in Plat- 
form or Pallet models (2 or 3 tons); 
Fork Lift (1,500, 2,000, 2,500, 3,000 Ibs); 





Tractor (700 ibs. draw-bar pull). 
The world’s largest range 
of materials 
handling equipment 

YALE ADVISORY SERVICE For free advice on your own handling problem, write to the addre wo 


THE YALE & TOWNE Manutacturing Company - Materials Handling Division 
Department E5 Wednesfield - Staftordshire - Telephone: Willenhall 941 
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MALLEABLE IRON 


CASTINGS 


Whatever the quantity, engineers have 













come to accept the unfailing accuracy of 
William Lee malleable castings. If your 
problem is accuracy with quantity, then 


we can solve it for you. 





: | William Lee & Dons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SON 





' DRONFIELD ~ DERBYSHIRE. Tel.: 2204 


MALLEABLE tRON CASTINGS OF QUALITY IN QUANTITY 








IN THE NEW DRESSING SHOP OF 


THE HILL TOP FOUNDRY CO., LTD. 
WEDNESBURY 


includes 
14 “DUSTROL.” Fettling Benches 
(REG’D) 
together with Hill Top 3 speed grinders 
incorporating B.S.C.R.A. hoods with all 
ducts underground and discharging to a wet 
collector with automatic sludge discharge. 





We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are in a position 
to give unbiased advice on the best system of collection to solve your particular problem. 





“DUSTROL?” Fettling Benches ol EWTON COLLI NS LTD. 


are designed and made solely BARFORD STREET WORKS - BIRMINGHAM 5 
by us....... SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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Send your enquiries to 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


Telegrams: ‘* Gears.” 


New Bond Street, Halifax. Telephone : Halifax 5217/8 
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‘| MONOCABLE & BICABLE 





PRECISION—ENGLAND 
Chains of Quality 


YW Uy D 
STEEL CONVEYOR CHAIN 
CRANKED LINK ROLLER CHAIN 

for Civil Engineering Plant 
BIPLANER CHAINS for Overhead Conveyors 
MALLEABLE REPLACEMENT CHAIN (2.609 P.) 





PRECISION CHAINS LTD. 


MARSDEN WORKS, CLAYTON LANE 
MANCHESTER 


PRECISION 


SYSTEMS CABLEWAYS 


Over Sixty-Five Years’ Service to the 
mining Industry throughout the World 


member of 


Catalogue sent on request 


Gtever Group 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, €E.C.2. 


Telephone: National 0124/5 Telegrams: ““ Ropeways"’ London 







































Advertising Managers requiring first-class print 


at reasonable prices should contact The Sales Manager, John Swain & Son Ltd. 


A vast experience in designing, plate- 
making and printing is at your disposal. 
We specialise in monochrome and colour 
printing by both letterpress and offset- 
lithography. 





TEAR HERE 





To: SALES MANAGER, JOHN SWAIN & SON LTD., 89-92 Shoe Lane, E.C.4 


Please send specimens of letterpress/offset-litho. 


Name 








guan wves ———-—— — _} 











Designing, plate-making and printing are 
all carried out under one roof, providing 


continuity throughout the production. 


Leaflets - 


Folders - Booklets 


Catalogues 






Please complete the form and send it to— 


The Sales Manager 


JOHN SWAIN & SON LTD 


Designers and Colour Printers 


89-92 Shoe Lane, London, E.C.4 - Tel: CITy 387! 








——————_ 
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1,000 gall. kettle in ¢ 


copper. 
Lynx Quosi-arc welded. 


12,000 gallon water 
separator 
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Stainless steel! 
vessel with mild 
steel jacket 
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WELDED FABRICATIONS 


ORDINARY OR EXTRAORDINARY 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 
4 Telephone 37654 Telegrams ‘Clark Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 





Send that enquiry first to Clarks of Hull. 


CLARKS CAN COPE 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 
equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper; and aluminium- 
bronze to mild steel... Clarks of Hull will not only give you 
the practical solution to your problem—they’ll deliver a 
first-class job on time! 


— 
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MACHINERY AND MACHINE TOOLS 


STRUCTURAL STEELWORK 
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THOS. W. WARD LTD 
ALBION WORKS - SHEFFIELD 


London Office : Brettenham House: Lancaster Place ‘Strand W.C.2 


, FOOD PREPARING — — i 
- =) 3 A Machinery. Aly, 
7 lx - Rs . Vente ty | | 
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FACTORY PLANNING & INSTALLATION 
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From A to Z throughout industry — whatever the product — if it has to 
be pushed, lifted, carried, lowered, turned, rolled, fed, positioned, 
stored, delivered or moved in any way whatsoever —RENOLD 
CHAINS provide the answer. Write for Catalogue Ref. 120/17 giving 
details of our range of stock and specialised chains for mechanical 


handling. 


mresa RENOLD cnain 


to meet all your conveying requirements 






rere 
RENOLD 
ry, 


RENOLD CHAINS LIMITED . MANCHESTER 
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at Mina al Ahmadi 


For the construction of the Kuwait Oil 
Company’s new North Pier at Mina al 
Ahmadi, Kuwait, and for extensions to its 
refinery, South Durham have been privileged 
to supply over 48,000 tons of steel made up 
as follows: 








; 

| PIER PILES Tons 

“RENDHEX” FOUNDATION COLUMNS 13,500 
PLAIN BROAD FLANGE BEAMS 850 
TWIN BROAD FLANGE BEAMS 2,030 
BROAD FLANGE BEAMS with plates 
welded to flanges 2,640 





PIER DECKING 


BROAD FLANGE BEAMS Y 
(plain and plated) 2,700 WY 


EXTENSIONS TO REFINERY; Y 
NORTH PIER; TRANSIT AND Y 
GRAVITY LINES y 
MILD STEEL PIPES from 18 inches // 
to 40 inches diameter, automatically Yy 


welded by the Submerged-Arc Process to 
A.P.1.5L Specification (approximately 100 miles) 27 ,000 


tieierinanioneee YW 


Total tons 48,720 ]/ 


The pier is carried throughout its length 
on South Durham “Rendhex” Foundation 





Columns. Before shipment these columns Y 
were specially prepared at the South Durham Y 
Works where also all decking steelwork was // 
prefabricated for welding on site. The total ] 
| quantity of steel was shipped over a period y/ 
| of fifteen months. Another example of the Y 
| way in which South Durham is “circling yf 
| the globe with steel.” YY 


SOUTH DURHAM 
STEEL AND IRON COMPANY 
LIMITED YY 
Central Sales Office: CARGO FLEET IRON WORKS, ; 








| MIDDLESBROUGH, YORKS. 
Telephone : Middlesbrough 2631 (14 lines) Yy 
Y 
YY) Y/Y YW YU yyy) Yff Y 
W/) UMM) 
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Quasi-Arc electrodes 
for wear-resistant, cost-saving welding 


Quasi-Arc hard-surfacing electrodes deposit a hard, wear and abrasion-resistant surface 
on to worn parts. They build up components which have all the wear-resisting properties 
of expensive alloys, and save the costs of buying new parts or making parts completely of 
wear-resisting materials. The range of Quasi-Arc hard-surfacing electrodes covers all the 
specialised needs of vehicle tracks, earth-moving equipment, machine tools and many 
other special applications. Manuai electrodes are sold under the brand names of 


DUROID . MANGANOID : MANGCROSS 


For full details of hard-surfacing applications and manual welding techniques with these 
electrodes write for Technical Circular T.C.880. 


Quasi-Arc also supply complete automatic welding installations for hard-surfacing. 


Quasi-Arc world leaders in arc welding 


Quasi-Arc Limited, Bilston, Staffordshire 
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SCHLOEMANN 














Faster, more accurate forging at lower cost 
with the SCHLOEMANN automatic high speed forging control 


LAR aa 


Stroke adjustable (’/:in. to 3'/sin.) in ten to twelve stages by shifting the top dead 
centre during the automatic reciprocating cycle. Number of strokes adjustable i ii 
(20 to 100 per minute) in ten to twelve stages with constant stroke through variable 
holding times at top dead centre during automatic reciprocating cycle. Precision 
adjustment of work level with constant stroke through shifting the top and bottom : 
dead centres during the automatic reciprocating cycle. Coarse adjustment of work 
level through an intermediate stroke with automatically interrupted reciprocating 
cycle. Low power water consumption by adjustability of the shortest reciprocating 
stroke required for planishing and by adapting the number of strokes to the precise ; 
amount of idle time required to move the forging, without changing the stroke. 5 
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DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW 1 . Lydgate Lane SHEFFIELD 10 


ROLLING MILLS FOR FERROUS AND NON-FERROUS METALS « COUNTERBLOW HAMMERS + HYDRAULIC PRESSES 
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British Insulated Callender’s Cables Ltd. 


21 BLOOMSBURY STREET, LONDON, W.C.! 


Connollys (Blackley) Ltd. (Cables Division) 


MANCHESTER 9 


W. T. Glover & Co. Ltd. 
TRAFFORD PARK, MANCHESTER, 17 
CLYDE WORKS, CHADWELL HEATH, ESSEX 


t R () UJ bh St. Helens Cable & Rubber Co. Ltd. 
SLOUGH, BUCKS 


MERCURY HOUSE, THEOBALDS ROAD, LONDON, W.C.1 





CABLEMAKERS iN THE UNITED KINGDOM 


pres 


PLASTIC - PAPER -©§ MINERAL 





Price Lists mailed direct to you on application to any of the above Companies 


The Metropolitan Electric Cable & Construction Co. Ltd. 


The Telegraph Construction & Maintenance Co. Ltd. 





Prompt deliveries from 89 Branch Offices or from your regular wholesaler 


Technical Advisory Service by Qualified Engineers _iis 


47 
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Hot and Cold Rolling Mills 





Rolls for Hot and Cold Rolling 
Roll Lathes 
Hot and Cold Shears 
Hot Saws and Reelers 
Steelworks Plant and Auxiliaries. 


THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


BercFFIEL Ge. 


Cae ome ok. 
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Read all about 
Molybdenised Lubricants in this 
FREE BOOK 





The most comprehensive | 
treatise on Molybdenum 

Disulphide Lubrication 

yet published, this book ° 

can be of great value 


to you. 





_ Oe 











GENERAL BUILDINGS, ALDWYCH, LONDON W.C.2 
Telephone: Holborn 1985/6 ; 


‘ROCOL HOUSE, SWILLINGTON, Nr. LEEDS 
Telephone: Garforth 2261/2 


| gy nan. 3287 
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“PRE-SELECT” 


At B-T-H Ltd Rugby 








This big ARCHDALE hydraulic 













| ‘Pre-select’ cuts drilling costs on if 
outer casings for steam turbines at F 4 
| B.T.H. Ltd., Rugby. Spot facing eI 

as well as drilling is carried out 
: and theypre-selection of speeds and feeds reduces idle oi 
| time to a minimum. Hel 
| JAMES ARGHDALE ; These machines give 22 spindle speeds and 18 rates | j 
& COMPANY LIMITED 3 of feed, all pre-selected at any time, with the spindle if 
| LEDSAM ST. BIRMINGHAM, 16 stationary or running. | 1 
2a endaraeaaer ncn Capacity : 34” diameter in mild steel. Speeds : 11-1450 = 
ee ny Sons Page reo rp.m. Feeds 6-540 r.p.i: Bulle in sizes from Sit. to i 










Sole Agents: ALFRED HERBERT LTD, COVENTRY 14ft. spindle radius. 


Telephone No. 89221 
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YOURS for the Asking 











LEARN HOW TO— 





SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 20647/8/9 














) LOW 
BLAST - 





ROOM 
PLANTS. 








OVER 50 YEARS’ EXPERIENCE 
EMBODIED IN OUR WORK 


ALL TYPES OF @a¥,¥a = FE Ly 


OR COMPRESSED AIR PLANTS 
TURNTABLES - CABINETS - BARRELS 


SHOT«4No GRIT 
ST, GEORGES ENGINEERS LTD., ORDSALL LANE, TRAFFORD BRIDGE, MANCHESTER, 5. 


Telephone : Trafford Park 1207 (4 lines) Telegrams : ‘* Georgic,’’ Manchester 





See OU ER cam ee RS 
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| WHAT’S IN 
| A TUBE? : 


| At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every shape and size of tube 













and hollow. This experience helps us to turn out impressive numbers of pressure vessels and gas bottles too. Whether you’re on or off the beaten § 4 
track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder—one of over 9,000,000 already serving the needs of industry, n 
| medicine and construction the world over. a se 
| *Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. Chesterfield Cold (1 
| Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed by the competent Authorities in all countries. T 
| chesterfield tubes | «: 
} | : (2 
| at 
i | THE CHESTERFIELD TUBE COMPANY LIMITED CHESTERFIELD ENGLAND « A COMPANY on 
| CRC 61 
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| NGB MINE GAR CIRCULATION LAYOUT a 


— SSUMMERSONS| 


This indoor Mine Car layout at a 
|} Scottish Colliery is an example of 
| | the versatility of Summersons 









designing and manufacturing 
resources. Laid on a stepped 
concrete floor, the 3ft. oin. gauge 
§0 lb. F.B. Rail Tracks are fast- 
ened to transverse steel channel 
sleepers bolted to longitudinal steel 
joists or plate girders, by which 
means the appropriate gradients 


















: tena 
are obtained. Cars are gravity e 6 
operated and the switches elec- su 
trically controlled from a central 
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Main Contractors: Markham & 
Co., Ltd., Chesterfield. 






THOS. SUMMERSON & SONS LTD. 
Mowden Hail, Darlington. 
| Telephone Darlington 5226 
: 














London Office : 5a Deans Yard, S.W.1. 
Telephone ABBey 1365 
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Washing Plant 


| SUITABLE FOR ALL INDUSTRIAL 
| APPLICATIONS 


The ‘‘Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
ona suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 















(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 

(2) Steam supply at any pressure 
above 60lbs. per square inch. The 
| consumption is 700|bs. per hour. 
The Washer is extremely simple to eas , 
operate and can be easily operated Photo by kind permission of the Vulcan Foundry Ltd 
in complete safety by unskilled CLEANING A LOCOMOTIVE 





i personnel. The high temperature and pressure of the jet make it un- 
equalled for power and efficiency and the use of cleaning solutions is 
not normally required. 





ADVANTAGES OF THE ‘D& M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 

@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which. is always found. 

@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 

@ (4) It will operate satisfactorily with low 
steam pressures (60ibs. per square inch 
upwards). 

@ (5) it can be operated with perfect safety 
and satisfaction by a non-skilled labourer. 

@ (6) Simple, compact and light. 

@ (7) No detergents or cleaning solutions 

\ are normally necessary. 

“CLEANING A SLAUGHTER-HOUSE FLOOR ©@ (8) Noother system offers the same flexi- 
bility at low operating costs, low main- 
tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 
© (9) A wide range of jet temperature and pressure is available so that the apparatus is 

suitable for all types of requirements. 








7 WRITE FOR LEAFLET S.1! 

















Telegrams : EXHAUST, ROMILEY Telephone : WOOdley 2626 (2 lines) 
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Are these hands helping you? 


Hands such as these are em- 
ployed to ensure that efficient and 
economical use is made of the paint finishes 
which form a vital and integral part of modern 

mass production.” The assistance of skilled P.J. paint 

technicians is made directly available to industry through the 
intermediary services of area P.J. technical representatives. Make 
contact with your P.J.. branch office to gain contact with your technical 
representative. 


Test for film hardness—scratch test method. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST BIRMINGHAM « BOOTLE ’ BRIGHTON , BRISTOL : GLASGOW 
LEEDS MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 
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Sole British Agents: 


Rossendale Chain & Block 
Co. Ltd., 


Haslingden, Lancs., 
Rossendale 1754 


SWF, 
17 Baierbrunner Strasse, Munich 25, 
Bavaria, Federal Republic of Germany. 
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TRADE \ Sinedl MARK | 
PAN GRINDING MILLS | | 


















REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I< it Pp ay S 





Belper. Derbyshire. 
Telephone: Belper 12 




































Experience counts 
in ‘V’ Belt inspection 


EXPERIMENTAL AND : 
<a TURNER 


PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 


Precision Engineering from Small 
{ Scientific Instruments to Machines 


and Apparatus of Several Tons They h ave 


Over 30 Years’ Experience 


RESEARCH ENGINEERS LTD. Great Strength :- Maximum 


NORTHAMPTON GROVE, CANONBURY, N.! 
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TURNERS V Belts combine efficiency with economy and give 


\ | F [ L literally thousands of hours of trouble-free running. 
C ¢ —PROVE IT FOR YOURSELF! 


manhole doors 





THE MARK OF BETTER BELTING 


for air-receivers, TURNER BROTHERS ASBESTOS CO. LTD., ROCHDALE 


A MEMBER OF THE TURNER & NEWALL ORGANISATION | 


SLUOGE 
isposal 


Residue sludge or slurry often creates a major probiem of 
disposal. It may be viscous or carry solids in suspension 
and it is frequently corrosive or abrasive. The Mono 
Pump has shown a great ability at handling such mixtures 
and has saved considerable manpower, time and money by 
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HEAVY STEEL PRESSINGS pumping sludge effluent direct from pits and settling tanks 
to transportation for disposal or to plants for by-product 
FOUNDRY LADLES recovery. The Mono Pump is self-priming, positive in 
action and has a high suction power. It is simple and 
FABRICATED STEELWORK needs the minimum attention. 
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HEATING BOILERS 


MONO PUMPS LIMITED 
MONO HOUSE - SEKFORDE STREET - LONDON, E.C.1 
Telephone : CLErkenwell 8911 
Telegrams : Monopumps ’Phone London 





CHARLES McNEIL LIMITED | iohE 


KINNING PARK HYDRAULIC FORGE pump 


570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, Johannesburg, Manchester, Melbourne, Newcastle, Wakefield. 
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J Today’s trends in steam generating are towards higher 

at f pressures and capacities and in this field Clarke Chapman 

. "4 are now able to offer controlled and forced circulation 

4 J { y types of units (La Mont and Benson patents) in addition 

ion ; to the normal standard equipment. 

ea Clarke Chapman have had many years experience in the 

design and installation of large power station and industrial 

generating plant, and will be pleased to receive enquiries 

for specialised units to meet any conditions and for all 
types or mixtures of fuel. 


“ (Gulhe Chapman STEAM RAISING PLANT 


Water-tube Boilers and Ancillary equipment. Raymond 
Bowl and *‘Resolutor’’ Milling Plant. Fusion Welded 
Pressure Vessels. Erection Winches. Ash Conveyors. 


CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM 
LONDON OFFICE: Dunster House, Mark Lane, E.C.3. MANCHESTER: 8 King Street, 2. GLASGOW: 116 Hope Street, C.2. 
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Only = ik. Boon offer such 


a wide selection of British made bearings 





In the single row angular contact ball 
bearing, the line joining the ball contact 
points forms an acute angle with the bearing 
axis. Bearings of this type are therefore 
particularly suitable for carrying both radial 
and heavy axial loads, being used in con- 
junction with a similar bearing dealing with 
ayial forces in the reverse direction. 


The problem of which type of bearing to 

use under given design conditions can be 
readily solved by utilising the immense fund 
of technical knowledge which is freely 
available to you from S&ifS. The Skefko 
Ball Bearing Co. Ltd., the only British 
manufacturer of all four basic types of ball 
and roller bearing, can offer advice which is 
completely unbiassed by manufacturing 
considerations. 
































Top bearing for vertical electric motor 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES. 
SHALL, CRLANWGRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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JUNIORS AT SEVENTY-FIVE 


On Friday of last week the Junior Institution of 
Engineers held its annual dinner at the Connaught Rooms 
in London. In accordance with tradition the President 
** took wine ” with a variety of different people during the 
course of the meal. Thereafter there was, as usual, speech- 
making. But on this occasion we do not intend to report 
one word of the speeches. For this dinner was notable in 
quite another way. It was a dinner in celebration of the 
75th anniversary of the Institution, which was founded 
under the name of the Vulcanic Society on June 30, 1884. 
The man principally concerned in founding the Society was 
Sidney Herbert Wells who was only nineteen years old at 
the time. Six other young men seem to have been associated 
with him though there is some uncertainty on the point 
and not all their names are known. It is very unlikely 
they had in mind the foundation of anything more 
important than a rather light-hearted discussion group 
restricted to young engineers. One of them, Philip H. 
May, became the first chairman. Wells was an apprentice 
at the Lambeth works of Maudslay, Sons and Field at the 
time and no doubt a high proportion of the early members 
of the Society were also apprentices at that firm. Mem- 
bership was not large. At the end of six months it stood 
at only twenty-five. In the meanwhile the name of the 
Society had been changed. It became the “Lambeth Junior 
Scientific Society.” The change suggests both that the 
Society had become rather more seriously minded and that 
a wider membership was aimed at. Since then “ Junior ” 
has always figured in its title. 

The Junior Institution is notable for the fact that it has a 
President as well as a Chairman. Annually notable men 
are invited to serve as President. This custom dates far back 
for the first President was elected when the Society was only 
six months old. He was Freke Hamilton Field, then twenty- 
four years old, second son of the second Joshua Field who 
was at the time senior partner in the firm of Maudslay, Sons 
and Field. Many small societies and clubs have this habit 
of creating Presidents and Vice-Presidents often of people 
of some power or influence who they wish to propitiate. 
The “ Juniors ” are peculiar amongst larger engineering 
Institutions in having retained the custom. At the same 
time that the first President was elected there seems 
to have been a general reorganisation. The Society was 
put in fact upon an entirely more formal footing. In 
particular it got itself an elected committee which it had 
never had before and a newly elected member Walter 
Thomas Dunn was installed as Secretary. Despite an 
early Rule (long abandoned) which stated definitely “ that 
no gentleman above twenty-six years of age be eligible 
for membership” Dunn remained secretary for twenty- 
seven years. He became Chairman in 1911-12 and 
remained a member until his death in 1946. 

In June, 1885, the name of the Society was again changed 
—one wonders what the reason was for its repeated dis- 
satisfaction with its own title. It became the Junior 
Engineering and Scientific Society. In June, 1886, it 
became the Junior Engineering Society ; and just over two 





years later the decision was taken to hold all future 


meetings in Westminster instead of Lambeth. Thereafter 
growth in membership, which had been slow—there were 
less than 100 members five years after the Society’s 
foundation—became rapid and the Society prospered. In 
October, 1894, the title was once more changed; it became 
the Institution of Junior Engineers. But by December, 
1902 (when no doubt some of the members were far from 
junior in any sense of the word !) the title was altered 
to that now ruling, the Junior Institution of Engineers, 
To-day the Junior Institution has become an energetic 
flourishing body with very much a distinctive character of 
its own. Membership is not large by comparison with 
that of the major engineering institutions ; but a far higher 
proportion of the members is active in the affairs of the 
Institution. The Institution is one of the very few which 
covers the whole field of the work of engineers. As the 
width of our own field of interests coincides with that of 
the Institution, this journal has a very special regard for 
it and looks forward in twenty-five years. time to pub- 
lishing a longer and more complete history of its affairs, 
when the Institution celebrates its Centenary. 


THE ST. LAWRENCE SEAWAY 


On Sunday last, the first ships to pass along the St.’ 


Lawrence Seaway started their journey from Montreal. 
Last Monday’s Times reported that as the icebreaker 
“ d’Iberville ” moved into the St. Lambert lock, a flotilla 
of sixty-eight lake and ocean-going freighters were lining 
up behind her, to begin the journey to the Great Lakes. 
It has taken only a little more than four years to complete 
the vast sequence of constructional works which com- 
prise the St. Lawrence Seaway and the associated hydro- 
electric power scheme at the International Rapids. It is a 
matter for comment that the political history of the 
Seaway has a longevity greater by an order of magnitude 
than the time it took to build it. Now that it is in being, 
its magnitude can be marvelled at, and the early disagree- 
ments forgotten. Only one unknown factor remains ; it is 
a critical one, and perhaps the only one in the whole of 
this vast conception, which was not reducible to 
terms of engineering design. We refer to the future 
usage of the Seaway, and as to whether it will pay 
for its own cost, by tolls, as is the intention, for the 
cost has been heavy. The Seaway is, in this respect, 
on the same footing as most of the more revolutionary 
engineering developments of the world. It will affect 
fundamentally the economy of the vast areas which 
it serves; but, like the recent construction of the 
Owen Falls hydro-electric scheme in a region, at the time, 
of almost negligible load demand, it is an “ act of faith.” 
Time will tell how rapidly the traffic will grow, and how 
soon it will be before the seven locks have to be “ twinned.” 
If the history of Eastern Canada offers any precedent, it 
tells of the successive construction of larger canals along 
these waterways, and seems to justify the boldness of the 
Seaway’s promoters. 

The purely engineering side of the Seaway must, 
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however, be of exceptionally wide interest. It is, therefore, 
our intention to describe these engineering works in a 
comprehensive manner, in a series of articles starting 
soon. All we need add here is that the con- 
struction has been characterised by the uniquely favour- 
able conditions of the St. Lawrence River—a vast river, 
naturally regulated by the Great Lakes so that the ratio 
of its maximum to minimum flow is only 2 : 1, and with a 
river valley combining excellent power sites with favour- 
able geology for construction—and by a very hasty 
programme of construction, bringing with it many prob- 
lems of keeping the work up to schedule. There can be 
no doubt that, as the Seaway becomes “ news” this 
summer, it will fire the imaginations of all those who 
read about it. Even its name has been felicitously chosen. 
Why did we not have a Manchester “* Seaway,” instead 
of, merely, a “ ship canal” ? 


SOCIAL EFFECTS OF MOTORWAYS 


It is characteristic of the regrettably poor mutual under- 
standing which exists generally between engineers and 
architects, that we, and apparently the rest of the engin- 
eering press as well, were not invited to attend a press 
conference at the Royal Institute of British Architects 
on motorways, even though that conference was 
held to discuss an ostensible divergence of view 
between the two professions. The R.I.B.A. views on the 
impact of motorways on the British scene are summed 
up in the statement reproduced on page 701 of this 
issue ; broadly similar views are held by the Royal Fine 
Art Commission, and these too are briefly given. We are 
of the opinion that most engineers will agree whole- 
heartedly with them. It would be upsetting if these fine 
twentieth century highways should ruthlessly shatter the 
bucolic bliss of our countryside. Proper design should 
ensure that they will be attractive and marry with the 
** most humanised landscape in the world.” 

In the towns the position is more acute still, and we not 
only agree with the architects’ point of view, but suggest 
that architects and town planners as a whole have not gone 
far enough, in face of the uniqueness of the problem of 
urban motorways. Mr. Basil Spence, referring to urban 
motorways, stated that “ if insensitively sited and clumsily 
designed, such roads will destroy the appearance of the 
town completely, stabbing like a sword into its very heart, 
as so many of the American motorways have already done. 
If well designed, they may be majestic and exciting and 
open up new possibilities for urban renewal. They can be 
symbols of inhuman scale, establishing tyranny over the 
economic life of the town ; or they can enhance its scale 
and dignity, and be things of grace and beauty in them- 
selves. The root of the architect’s argument is that no 
benefit will come from calling him in merely to design the 
bridges and service buildings along the motorway. His 
advice is necessary from the very moment when it is 
decided to investigate the problem, for he is trained to 
think in terms of the total human environment. It is the 
R.1.B.A.’s contention that such an approach is absolutely 
essential if we are to be the masters and not the servants of 
our own inventions.”” Far from disagreeing, we would 
point out that very similar arguments have been put 
forward in our own editorial comments on urban motor- 
ways for some years. But we would furthermore suggest 
that to be master of the situation requires a re-appraisal of 
the planning of central urban areas—a more radical 
departure from the conventional relationships between 
buildings, streets, and open spaces. Given a “ skeleton ” 
of urban motor roads, there are endless possibilities for 
integrating the minor roads, the car parks, the traffic-free 
enclaves, and the other features which they serve. The 
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urban motor road will bring changes in social habits and 
needs which must be, to an extent, foreseen in the general 
plan. It would seem that at an early stage, the principal 
“‘ planner ” should be the traffic engineer, supported by 
experts in the town planning, architectural and sociological 
aspects of the problem. The purely engineering aspects 
follow this, and we suspect that the aims of architects have 
generally been too firmly fixed on “ beautifying” this 
second stage (which, of course, they have every right to do) 
and have not aspired sufficiently—with one or two inspired 
exceptions—to the highly creative demands of the first. 

The whole problem is a remarkable example of the 
exceedingly wide field of interests which are cut across by a 
major advance in technology, and an example which tends 
to disprove that we live in an age of specialisation. The 
principal need in this case is for imaginative planning on 
the broadest possible basis. The engineering world is only 
just waking up to one of its obligations in this respect, viz. 
that of traffic engineering, and it so happens that we also 
record in this issue the award of a bequest for the study of 
that subject. The breadth of the problem is also illustrated 
by other news items now before us. The Traders Road 
Transport Association says that “ A battle is in progress 
to ensure that facilities are provided for commercial vehicles 
in the projected parking meter ‘zone’ in St. Maryle- 
bone, London.” And Sir John Elliot in a recent paper 
on the £30,000,000 improvement scheme for London’s 
underground states that “ it is in no one’s interest to allow 
personal transport to paralyse our urban amenities.”” In 
face of all these conflicting demands, it would be folly to 
disagree with Mr. Basil Spence when he says that it is only 
by making use of the best possible advice from all quarters 
that our towns and cities can avoid the monstrous 
mistakes of the past. 


DO PARENTS EARN THESE SCHOLARSHIPS ? 

It is an effective criticism of the arrangements in being 
in this country for assisting students financially to go to 
universities that, according to the Federation of British 
Industries, at least eighty-eight firms, not to speak of 
nationalised industries, public corporations, and even 
Government departments, have thought it desirable to 
offer special scholarships. The particular common quality 
showed by all these scholarships (which differ in other ways) 
is that the award is made in full irrespective of the wealth 
or poverty of the parents of the talented child. Firms and 
other bodies have been induced to create these scholar- 
ships because they have found that the means test applied 
to parents to decide whether financial assistance from the 
State or a Local Education Authority can be provided for 
their children to enter a university is having a harmful 
effect. Parents of comfortable but modest means—that is 
just those professional men whose children can be 
expected on hereditary grounds more often than not to be 
of university quality—are seldom capable of supporting 
more than one child at a university without assistance, 
nor even one without some hardship. Yet the means test 
deprives their children of awards which, it seems to many, 
those children’s own talents ought to earn for them. The 
Federation of British Industries has now submitted a 
Memorandum to the Committee on Grants to Students 
which was set up last year by the Minister of Education to 
consider this and other matters connected with the 
existing system of awards. Broadly, that Memorandum 
reveals, the Federation believes little is wrong with the 
system of making awards although it thinks the propor- 
tion of State scholars relative to those in receipt of local 
education authority awards should be increased from a 
present figure of about one-fifth to as much as one-half. 
But on the question of the means test it advocates a bigger 
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change, though one not as big as some people have 
suggested. It accepts “ without any reservation” the 
principle of equality of opportunity. But it thinks also 
that there should be.“ a measure of financial responsibility 
upon the part of the parents for the university education 
of their children.” It suggests that a contribution by 
parents could best be obtained and in the fairest manner by 
abolishing the means test altogether—so that grants would 
be available to any youngster of sufficiently high academic 
attainments regardless of the parental income — but 
making a proportion (perhaps one-half) of the amount 
of the grant subject to income tax and surtax at the 
rates appropriate to the parental income. Certainly 
that proposal if adopted would ease the situation and 
it is a virtue of it that the complicated machinery of 
assessment, which nobody likes, would be done away with. 
But does it really yield that equality of opportunity which 
the Federation accepts “ without any reservation’? We 
cannot help looking also at the situation as it may be seen 
by one of the youngsters involved. If he (or she of course!) 
has proved by his own talents that he is worthy to enter a 
university ought it, in the national interest, to be possible 
for anyone to prevent him entering it? After all the award 
is won, not by the parents, but by the student himself ! 
If his parents are spendthrifts, for example, should the 
youngster be penalised because they are unwilling to con- 
tribute to his support at a university? It appears to us, 
therefore, illogical to regard the award as part of his 
parents’ income at all. It should surely be regarded as 
part of the child’s income. This clearly is the view taken 
by those firms and organisations that are making awards 
of university scholarships irrespective of parental means. 
The State and Local Education Authorities we feel should 
fall into line. It is socialism running to seed to visit the sins, 
moral or financial, of the parents upon talented children. 


DIP, TECH, PROGRESS 

The Report of the National Council for Technological 
Awards for the period August, 1957, to March, 1959, has 
just been published. This is the body responsible for recog- 
nising sandwich courses at technical colleges leading to the 
award of the Diploma of Technology. The Report is 
mainly a record of facts to keep the record straight. But 
it does contain certain more interesting material. For 
example, during the period covered the Council considered 
91 courses of which only 37 were recognised as leading to 
the award of the Dip. Tech ; and of those 37 no less than 
26 were rejected on first submission and only accepted 
subsequently after revision. Clearly the Council is not 
acting as a rubber-stamp to approve whatever technical 
colleges like to propose to it! Some of the things 
regarded as important are suitable buildings, facilities for 
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research, &c. ; but it is stressed that the number of courses 
which the Council will be able to recognise in the future 
must depend ultimately on the availability of staff of 
sufficiently high quality and experience. Moreover courses 
are recognised only for 5-year periods. Thereafter recog- 
nition must be renewed. This provision gives the Council 
the opportunity to insist upon progress being made with 
the erection of better buildings, upon the provision of 
residential facilities, upon the recruitment of more highly 
qualified staff, the removal from the College of elementary 
work and the proper integration of academic study and 
industrial training. It is, indeed, a powerful weapon. 
For we cannot believe that any College once it has approved 
courses in being would regard it as anything but a disgrace 
to have renewal of approval refused ! It is pleasing to see 
how the Council encourages the development of liberal 
studies at the approved Colleges and in particular to see 
how catholic it is in accepting a variety of subjects as 
suitable. But there is one rather worrying matter in the 
Report. Of 21 colleges operating 87 courses recognised 
by the Council for the award of Dip. Tech we notice that 
no less than 9 are in the London area ; 3 in the southern 
counties ; 4 in the Midlands ; 2 in Yorkshire and | in 
Lancashire (at Salford); 1 in Sunderland (not in 
Engineering but in Physics) and | in Wales. For engin- 
eering the North East Coast is not represented at all ; 
and Lancashire is represented by fewer than its industrial 
importance seems to warrant. No college at all in Western 
England is providing suitable courses! Everyone must 
hope that in due course the coverage over this country will 
become better balanced. At present all but 5 colleges 
providing courses are situated in the Midlands and S.E. 
of the country. 


MINING SUBSIDENCE 


Six years of work is digested and summed up in the 
report of the Institution of Civil Engineers’ committee 
on mining subsidence, from which we abstract on page 684 
of this issue. During that time, interesting advances 
have been made in the design of structures to resist mining 
subsidence, several of which have been recorded in these 
columns. The report does not describe recent examples 
of this kind—ingenious though many of them are—in 
detail, but confines itself to broad principles and recom- 
mendations. The suggestions for further research are 
particularly of interest. Given some results from the 
matters suggested for further investigation, and combining 
these results with the advice already given in the report, 
it would seem that design of structures and of associated 
engineering works, drainage, for instance, to resist 
mining subsidence has advanced almost to the stage of 
understanding equivalent to that of a code of practice. 





* THE FUTURE ” 

** Now that the suspense, with which the warlike preparations on 
the Continent have been regarded, is broken by the actual commence- 
ment of hostilities, we have to accept events as they occur, and to be 
prepared for whatever the destinies of war may have in store for the 
world at large. The least timid cannot but apprehend, in the great 
crisis now before us, the general disturbance of Europe. How long 
England may keep aloof it is impossible to say, but we have the most 
active defensive and precautionary measures in prosecution on all 
sides. The temporary political excitement in which we are now 
plunged will soon subside, the abstract principles of Government 
now at issue having less direct and visible interest than the destiny 
of Europe, to which all eyes will be now turned. ... Every step in 
war is attended with a vast consumption of material ; and as this 
rises, production declines. ... Very likely £200,000,000 of European 
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cash are to be sunk within two years in prosecuting the war now 
commenced. 

** Whatever portion England may be compelled to contribute to 
this enormous loss of the world’s means, there can be no doubt that 
her manufactories will be actively employed in the meantime in 
keeping up the standard of the world’s production. Our exports 
for the first three months of the current year are largely in excess 
of those in the corresponding period of 1858, and considerably 
more than those of the first quarter of 1857, a period marked 
by great commercial inflation.... Supposing every nation in 
Europe to fight as long as it is able, a large share of the spoils 
would pass into the hands of whatever nation could maintain its 
sources of production: and England being, most likely, that 
nation, would reap the profit, as long as her customers had aught 
to trade upon.” 
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ENGINEERING, MARINE, WELDING AND 
NUCLEAR ENERGY EXHIBITION 


HE Engineering, Marine, Welding and 

Nuclear Energy Exhibition, which opened 
at Olympia on April 16, concluded yesterday. 
Below we continue to describe selected 
exhibits. 


Metalastik, Ltd. 


The anti-vibration mountings made for a 
variety of applications by Metalastik, Ltd., 
of Leicester, include the ** Cushyfoot” “S” 
mounting which has been specially developed 
for light weight, high-speed diesel engines 
used on locomotives. This design of mount- 
ing, the construction of which can be seen 
in Figs. 33 and 34, has a total height of only 
44in when under load. Its vertical deflection 





Fig. 33—‘“* Cushyfoot ’’ *“‘S ’’ mounting. The spacer 
between the top cover and large nut is discarded 
when the mounting is fitted—Metalastik 


under a load of 2500 Ib is 0-25in and provides 
sufficient flexibility to isolate vibration for 
the class of work for which the mounting is 
intended, whilst shunting shock loads up to 
5 g can be accommodated. As can be seen 
from the accompanying drawing (Fig. 34), 
an adjustable buffer is incorporated in the 
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. 34—Section through ‘* Cushyfoot’’ mounting 
showing adjustable buffer and method of attachment 
to engine foot and frame—Metalastik 


mounting to keep engine movements in all 
directions within desirable limits. This buffer is 
adjusted from the top of the unit and the need 
for control links or snubbers is eliminated. 
The mounting is designed to give different 


deflections in transverse and fore-and-aft 
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directions. Under transverse loads the 
round rubber-bonded-to-metal springs are in 
shear, whilst in a longitudinal direction they 
are in compression. In a vertical direction 
the springs are in shear and compression, 
giving both high load capacity and large 
deflections. The ratios of the springs’ trans- 
verse, vertical and longitudinal stiffnesses are 
arranged in the order of 1 : 3: 17 to ensure 
the best results. The mountings are fitted so 
that they are stiffest in a direction paralle! 
with the crankshaft centre line and the 
maximum flexibility is available transversely 
to cope with engine vibration in this direction. 
A torque transfer coupling, shown in 
Fig. 35, has been developed to meet the 
problem of resonant torsional vibration in 
marine engine propeller shaft assemblies. 
This coupling provides initially a very low 
stiffness with a much higher value for a pre- 
dettrmined torque. The ratio of initial to 
final stiffness can be varied as required, and 
in the particular design illustrated it is about 
1 to9. The design is such that for low torques 
rubber loaded in torsional shear is employed, 
whilst for higher torques separate rubber 
buffers, loaded in compression, provide the 
higher stiffness required. Basically the 
coupling consists of two sets of three rocker 
arms connected at their extremities by 
* Metalastik ’ shackle pins. Each arm 
pivots centrally on a bonded rubber bush and 
rubber bonded buffers are bolted to flats 





Fig. 35—Torque transfer coupling—Metalastik 


formed on three of the rocker arms. These 
buffers come into contact with flats on the 
other set of rockers when a certain torque 
has been reached and the initial clearance 
has been taken up. One set of rockers is 
connected by three tapered pins to the 
flywheel and the other set by three pins to the 
gearbox flange, the inner sleeves of the centre 
pivot bushes being keyed to the pins. 


Accles and Pollock, Ltd. 


Amongst the precision tubes for the 
nuclear power field on the stand of Accles 
and Pollock, Ltd., Oldbury, a particularly 
interesting exhibit was a standpipe head made 
for use by The General Electric Company, 
Ltd., in the Hunterston station. This head 





(Fig. 36) contains the stainless steel burst- 
cartridge detection tubes which pass through 
the wall of the pressure vessel standpipe to a 
rotary selector valve. 

Other exhibits in the nuclear power field 
included extruded cans in Magnox, and tubes 





Fig. 36—Standpipe head containing the stainless 

steel burst cartridge detection tubes which pass 

through the wall to a rotary selector valye—Accles 
and Pollock 


in niobium, vanadium, tantalum, zirconium, 
and titanium and its alloys. 

_ Another recent development of this firm 
is extended surface tubing on which helical 
gills are formed integral with the actual tube 
wall. This form of tube is finding many 
applications in heat exchangers. 


Cooper Roller Bearings Company, Ltd. 

In addition to a display of the split roller 
bearings the firm makes in sizes from 1 fin to 
15in bore, the Cooper Roller Bearings Com- 
pany, Ltd., of King’s Lynn, showed one 
of two 90in bore angular contact ball bearings 
made to the order of the John Thompson 
Ordnance Company, Ltd., for use in the 
Berkeley nuclear power station. These 
bearings will be used to support the contro! 
rod and actuator servicing machine for a 
reactor. Each bearing is designed to carry a 
load of 90 tons and is 100in outside diameter 
by 84in deep. The bearings each contain 116 
24in diameter balls. 

We are informed that when the bearings 
were inspected by Lloyd’s on behalf of the 
C.E.G.B. it was found that the limits main- 
tained were substantially less than those per- 
mitted in the specification. The radial run- 
Out was less than 0-003in and the flatness 
within 0-002in, the degree of precision being 
shown by the fact that a force of 7 oz applied 
to the race periphery was sufficient to star 
and maintain motion. 
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Birlec, Ltd. 


A “hump back” furnace for the con- 
tinuous bright annealing and brazing of 
components in Stainless steel and other 
similar materials was shown by Birlec, Ltd., 
Erdington, Birmingham. The general 
arrangement of this furnace is shown in 
Fig. 37, and it consists of an inlet tunnel, a 
heating chamber with a nickel chromium 
muffle to contain the protective atmosphere, 
and a double-cased, water-jacketed cooling 
chamber through which passes the belt 
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the proportions of which can be closely 
adjusted to give an appropriate atmosphere 
composition. 

A new design of laboratory dryer shown, 
compared with earlier modeis, has a much 
improved performance and appearance. It 
is designed to produce extreme dryness in 
the gases required for modern metallurgical 
and nuclear applications, and it can be used 
with various desiccants with molecular sieve 
adsorbent, for the drying of gases and of 
liquids and for various gas separations. 
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Fig. 37—Arrangement of ‘‘ hump back ”’ continuous furnace—Birlec 


carrying the charge. To reduce atmosphere 
and heat losses, sliding counter-balanced 
shutters are fitted in the extreme ends of the 
entry and exit tunnels, which are normally 
opened just sufficiently to clear the work on 
the belt. 

The heating chamber, which is lined with 
high quality semi-refractory insulation suit- 
ably graded to reduce heat losses, is heated 
by easily removable silicon carbide rods 
placed transversely above and below the 
muffle. These rods are connected to the 
secondary terminals of a double wound step- 
down transformer, the low voltage of which 
is variable over a wide range to compensate 
for increasing resistance as the elements 
““ age’ in service. The electrical power input 
to these resistors is controlled by a con- 
tactor which is automatically operated by a 
temperature control instrument connected 
to a platinum/platinum-rhodium thermo- 
couple mounted in the roof ef the heating 
chamber. Temperatures up to 1200 deg. 
Cent. can be safely maintained. 

The 6in wide conveyor belt, of woven nickel 
chromium wire mesh, is driven by a $ h.p., 
1440 r.p.m. electric motor operating through 
a hydraulic variable speed gear, a 2000: 1 
double reduction gearbox and a roller chain 
drive to the driving drum. The wide range 
of belt speeds available caters for varying 
work-loading densities on the conveyor belt. 
An auxiliary conveyor drive fitted below the 
portion of the mesh belt in the upward 
Sloping inlet tunnel is designed to assist 
the passage of the belt up the incline. This 
device, in conjunction with the arrangement 
of the main belt drive, ensures minimum 
stress on the heated section of the belt and 
gives a long belt life. 

For exhibition purposes, the furnace is 
equipped with a standard Birlec exothermic 
atmosphere generator, the atmosphere pro- 
vided being suitable for the bright normal- 
ising and copper brazing of mild steel and 
the annealing of many non-ferrous metals. 
It is generated from town’s gas or liquid 
petroleum gas by combustion with air, 


William Doxford and Sons (Engineers), Ltd. 


The shipbuilding activities of the Pallion 
Shipyard were represented by three models of 
ships recently completed, namely, two cargo 
liners and one 16,700 tons deadweight oil 
tanker, while current production is repre- 
sented by a cargo ship designed to handle 
heavy loads and equipped with a derrick to lift 
180 tons. Exhibits shown by William Dox- 
ford and Sons (Engineers), Ltd., included two 
working models, one of which we illustrate, 
of the company’s turbo-charged marine oil 
engines, the Mark 65 L.B.D.S.6, which 
has a bore of 650mm by a combined 
stroke of 2320mm. The service rating of 
this size of engine is 8000 b.h.p. at 115 r.p.m., 
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with a mean indicated pressure of 110 1b 
per square inch, giving a mechanical efficiency 
of 89 per cent. Each engine is fitted with 
two turbo-blowers, consisting of a single-stage 
centrifugal blower and a single-stage exhaust 
gas turbine built as one unit, which draw air 
from the engine-room through a_ filter 
and discharge through coolers into the 
scavenging air manifold. Standard timing 
valve fuel injection and air starting systems 
are fitted and this design of engine is esti- 
mated to reduce fuel consumption by 4 per 
cent. 

Also shown was a full-size sectioned working 
model of a fuel injection timing valve which 
controls the timing and period of injection of 
fuel into thecylinders and is cam operated from 
the main camshaft. The crankshaft-driven 
fuel pump discharges fuel into accumulator 
bottles at 6000 Ib to 7000 lb per square inch, 
and the timing valves are lifted to permit the 
injection of fuel into the cylinders at the 
correct moment and for the correct duration. 
There is an accumulator bottle and timing 
valve at each cylinder. 

With the fuel injection timing valve system 
and the ability to operate the engine in either 
direction without manceuvring gear is a new 
starting air system by which the direction of 
rotation is determined by pushing the air 
starting lever forward or backward, according 
to the rotational direction required. This is 
achieved by supplying air from a camshaft- 
driven rotary air distributor to the cylinder 
starting air valves. 


Glacier Metal Company, Ltd. 


A self-contained self-aligning journal bear- 
ing recently developed by the Glacier Metal 
Company, Ltd., Alperton, Wembley, Middle- 
sex, for general use in industry has a spherical 
bearing surface which enables it to carry 
both journal and thrust loads. These bear- 
ings consist of two sub-assemblies, one of 
which is a sphere made in two halves with a 
central hole bored to the shaft diameter. 
This spherical member is clamped on to the 
shaft and rotates with it; if required provision 
is made for giving this member freedom for 
axial movement along the shaft. The 
second sub-assembly is the bearing housing 
bored to accommodate the spherical shaft 





Fig. 38—Working model of Doxford ‘‘ 65 L.B.D.S.6 °° oil engine 
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member. This housing is also made in two 
halves incorporating a lubricant sump and 
has a flanged base for mounting. The 
spherical bearing surface allows the bearing 
assembly to tolerate substantial misalign- 
ment, whether caused by mounting faces 
which are not in the same plane, or by a bent 
shaft. Normally when a shaft is carried on 
two spherical journal bearings one of these 
would be assembled to allow axial freedom, 
so that thermal expansion of the shaft does 
not throw axial loads on to the bearings. 
The thrust load capacity of the bearing is 
substantial, being sufficient for axial location 
in addition to carrying the thrust load from 
an installation, such as a fan, consistent with 
the shaft size. These bearings are made in a 
number of standard shaft sizes from jin 
diameter upwards. 

The Glacier “*Anti-Whirl” turbine bearing, 
which is another recent development exhi- 
bited, is designed to meet a problem, common 
among high-speed turbines, that arises from 
instability of the oil film. 

The makers point out that if the conven- 
tional turbine bearing is designed to cope 
with starting-up conditions, frequently the 
oil film is encouraged to whirl at full speed 
conditions, The “ Anti-Whirl”’ bearing 
deals with this problem by an automatic 
device which de-rates the bearing at full 
running speed. The attitude of the shaft is 
predetermined so as to inhibit the setting 
up of oil film whirl. 


J. Blakeborough and Sons, Ltd. 

The display of fluid control valves on the 
stand of J. Blakeborough and Sons, Litd., 
Brighouse, Yorks, included the 60in bore 
motor-operated butterfly valve, as supplied 
for main gas duct service on atomic power 





Fig. 39—60in bore motor-operated butterfly valye—Blakeborough 


reactors, shown in Fig. 39. This valve is of 
stressed-seal design, a form of construction 
which allows a relative expansion between 
valve disc and body, whilst enabling a 
positive seal to be applied in the shut position. 
The design ensures ease of operation and the 
maintenance of tight seating under sub- 
stantial pressures and thermal shock con- 
ditions. 

Other examples of the firm’s products for 
nuclear power applications are bellows 
sealed gate- and globe-valves for radio- 
active gas conditions on secondary CO, 
circuits. An 8in bore reactor charge-dis- 
charge valve of hinged door pattern with 
power cylinder operation and interlocking 
gear, exhibited, is designed for fuel standpipe 
mounting. 
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Sperry Gyroscope Company, Ltd. 

The stand of the Sperry Gyroscope Com- 
pany, Ltd., Great West Road, Brentford, 
Middlesex, is arranged on two levels, the 
ground floor being used to show instruments 
and control equipment for industrial and 
nuclear applications, and the upper floor 
being a representation of part of a ship’s 
wheelhouse in which are installed examples 
of new marine gyro-compass and steering 
control gear. 

The industrial equipment shown includes 
the ** Introview ”’ flaw and corrosion detector 
the firm is making under licence from 
Imperial Chemical Industries, Ltd., and 
which is applicable to both industrial and 
marine installations. This equipment was 
shown working on a representation of a 
steam condenser: it employs eddy-current 
principles to detect corrosion, thinning, 
flaws and other abnormalities in non-ferrous 
materials, in particular copper and alloy 
tubes such as may be used in marine or 
power station condensers and heat exchangers. 
It endows a method of high-speed non- 
destructive testing with an instrument which 
provides a permanent graphic record of the 
material being tested. 

A working display illustrated the degree of 
accuracy which may be achieved in auto- 
matic machine control by the application of 
electro-hydraulic servo techniques. In this 
rig there is incorporated the essential elements 
of industrial control equipment, including 
electrical sensing devices, electronic servo- 
amplifier, electro-hydraulic servo-valve and 
hydraulic actuator with the necessary feed- 
back features. Although this form of 
system may frequently be associated with 
automatic machine tool controls, the firm 
States that a wider range of applications 
is rapidly being exploited. 


The wheelhouse was of “* delta *’ formation 
with the projecting command position for 
the officer of the watch in the centre forward 
bulkhead,: and installed in this command 
position were examples of ** console *’ instru- 
mentation including the control unit of a 
Sperry tiller pilot. A gyro compass is 
mounted in the wheelhouse area. A further 
interesting exhibit in the marine section was a 
new type of bearing repeater compass 
stand which is made as an integral aluminium 
die-casting. The founders of this unit, 
H. J. Maybrey and Co., Ltd., of Beckenham, 
included on their stand basic castings of the 
bearing repeater stand. The main die for 
this casting, which includes both conventional 
diecasting and the use of sand cores, weighs 
some 54 tons. 
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Marconi Instruments, Ltd. 


Some interesting examples of industrial 
X-ray equipment could be seen upon the stand 
of Marconi Instruments, Ltd., St. Albans, 
Herts. A lightweight 90kVp portable equip- 
ment, illustrated in Fig. 40, has been primarily 
developed for the examination of plastics, 
fibrous materials, aluminium and magnesium 
and their alloys. It comprises a control 
unit and a shockproof head containing the 
X-ray tube, the complete set weighing some 
150 |b. 

The tube, with 2-1 square millimetre effec- 
tive focal spot, is mounted in an oil-filled 
cast aluminium tank, together with the 
high tension and filament transformers, 
forming a self-contained, self-rectifying unit. 
The control unit is complete with line voltage 
regulator and line voltmeter, with kilovoltage 
selectors (in 2kV steps), and with milliampere 
meter and milliampere selector. The three 
milliamperage ranges are preset to values as 
required. A panel mounted self-resetting 
synchronous-motor driven timer, with a 
quarter to five minutes range, is fitted, and 
if required other ranges can be supplied. 
Connection between the control unit and 
tube head is by a multi-core cable with plug 
and socket terminations. 

A transportable equipment for use in 
shipyards, workshops or laboratories made 
by the firm provides a half-wave rectified 
output suitable for X-ray insert tubes rated 
up to 160kVp, 10mA. It includes twin 
high tension generators, a tube head and a 
control unit, an oil cooler being available for 
use at the higher tube settings if required. 
None of these units weighs more than 150 Ib 
and the complete equipment is under 
600 Ib. 

In this equipment all tube head movements 
to direct the beam take place about the axes 





Fig. 40—Portable industrial X-ray apparatus—Marconi 


at the intersection of which the focus of the 
insert tube lies, and a system of oil sealing 
enables the insert to be rotated through 
235 deg. about its long axis in conjunction 
with the exit port while the shield remains 
stationary. This form of mounting gives 
great freedom of movement without twisting 
or distortion of the cables and hoses. 

A cabinet on the stand which is suitable 
for the direct visual examination of objects 
by X-ray fluoroscopy also has provision for 
radiography. It is designed for outputs up 
to 110kVp, 10mA, with water cooling. A 
built-in inspection drawer is 12in by 10in 
by Sin and has mounted above it a 
drawer which will take a 12in by 10in 
cassette. 

(To be continued) 
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Biomechanics as a Service to Man 


By J. M. ZAREK, B.Sc., Ph.D., A.M.1.Mech.E.* 


In a leading article in our last issue, reference was made to the symposium on 

‘** Biomechanics ” which was presented to the Institution of Mechanical Engineers 

on April 17. The subject was introduced by Dr. Zarek, extracts from whose paper 

are given here. The paper described in particular the contribution of engineers to 
the work of bone repair. 


HE field to be studied may conveniently 

be subdivided into two main groups : 
the human body and the man-machine 
relationship. In both groups the subject of 
mechanics of solids and fluids must come in, 
and, for example, the study of posture and 
movement is one branch of the subject in 
which the engineer can best contribute. 
The term biomechanics is thus a convenient 
abbreviation of which the “* biology ” element 
involves medical science and the ‘* mechanics” 
element comprises the whole range of engin- 
eering science. 

In the U.S.A. several teams of engineers 
and medical men are currently engaged on 
biomechanical problems. At New York 
University work on the upper limb, under 
Contini and Drillis, has received attention, 
while the findings of the Biomechanics 
Group of the Prosthetic Devices Research 
Project, Institute of Engineering Research, 
University of California, under the National 
Research Council, are recognised as a step 
towards improvements in the design of 
external prostheses. 

In Germany, various man-machine prob- 
lems are being investigated at the Max- 
Planck Institute of Industrial Physiology, 
Dortmund, especially relating to the effect of 
vibrations of vehicles on the human body. 

In Great Britain considerable activity in 
this field is in progress. Problems connected 
with artificial limbs constitute the main 
subject of study of the research department of 
the Limb Fitting Centre, §t. Mary’s Hospital, 
Roehampton, London, 8.W.15. At the Road 


of floor surfacing materials ; a basic study 
has led to a detailed analysis of the design 
of a machine suitable for establishing the 
wear of different materials. The Ergonomics 
Research Society, founded in 1949, deserves 
mention. During the 1939-45 war the neces- 
sity frequently arose in the design of equip- 
ment for the fighting services of making use 
of the biological disciplines of physiology, 
anatomy and experimental psychology. These 
studies indicated the need for a journal of 
common interest to medical men and tech- 
nologists, which is now published by the 
Society. Man-machine and similar problems 
in aviation are investigated at the R.A.F. 
School of Aviation Medicine, Farnborough. 
In the Faculty of Engineering, at King’s 
College, London, several problems have been 
studied. In the first, the use and application 
of plastics and metals in the reconstruction of 
various parts of the skeleton have been 
investigated, and among other subjects are : 
(1) the forces transmitted through joints 
during specific activities ; (2) the behaviour 
of substances implanted in bone viewed as 
engineering materials ; (3) the stress-load 
relationship and bone formation ; (4) the 
causes of fractures of load-carrying bones, 
leading towards the design of a suitable 
prosthesis. The second field is concerned 
with the conditions which produce varicose 
veins, and the possible hydrodynamic causes. 
This is a complex matter, as it is concerned 
with the pulsating flow of a liquid of varying 
properties in tubes with walls of varying 
elasticity, with discontinuities in the form of 





Fig. 1—Plastic replacement of a diseased head of the femur. Because of frequent breakages of the stem 
a steel reinforcement was introduced, without success, however, and finally this type of implant has been 
replaced by a variety of implants made of solid metal 


Research Laboratories at Langley, Middlesex, 
investigations are proceeding into problems 
connected with crash injuries. Scientists at 
the British Boot, Shoe and Allied Trades 
Research Association at Kettering have 
studied the movements of the foot during 
walking. On the other hand, at the Building 
Research Station, Garston, Watford, a 
detailed study has been made of the forces 
exerted by the human foot in walking, the 
emphasis there being on the wear resistance 





* Senior Lecturer, Faculty of Engineering, King’s College, 
University of London. 


valves. A third field relates to the problem 
of sterilisation, and by carrying this out in a 
vacuum and in hot air instead of in steam, an 
efficient and time-saving autoclave has been 
produced. 

All these activities, which have been given 
such terms as human engineering, human 
factors in engineering design, anthropometry, 
ergonomics, and engineering psychology, 
have involved in some measure the combined 
studies of biology and mechanics, and can 
thus be conveniently covered by the term 
biomechanics. 
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THe HEART AND LUNG MACHINE 


The heart and lung machine takes over 
the usual functions of the heart and lungs 
and enables the surgeon to enter the interior 
of a diseased heart, which can be stopped for 
the duration of an operation. The veins 
and arteries leading to and from the heart are 
clamped off to exclude the circulation from 
the heart, and the body’s demand is met by 
the machine. For this machine, in addition 
to an understanding of the physiologica! 
aspects of the heart and lungs, an understand- 
ing of the mechanical aspects was necessary, 
expressed in terms of the mechanics of fluids 
moving in ducts of elastic and living tissue. 
Captain Smith-Clarke, in his James Clayton 
Lecture on “Mechanical Breathing 
Machines,”’+ gave an account of his work in 
collaboration with medical men to help those 
who, affected by poliomyelitis, suffer from 
respiratory disabilities. Various types of iron 
lung and respirator had been developed by 
medical men, but it became evident that 
those concerned did not always appreciate 
the engineering principles involved in the 
design of their machines, a point emphasised 
by Captain Smith-Clarke. 


PROBLEMS IN OSTEOSYNTHESIS 


It is only recently that major developments 
in osteosynthesis (replacement of a section of 
bone by an artificial material) have occurred 
in the field of surgery and in this branch of 
biomechanics relatively little is known. There 
are two main reasons for the surgical treat- 
ment of bone, namely, when excessive externa! 
forces cause a fracture of an otherwise 
healthy bone, and when pathological changes 
require the removal of the diseased part of a 
bone. Formerly, if the diseased bone 
belonged to one of the limbs amputation was 
necessary in most cases. This is no longer the 
case as part of a bone may often be replaced 
by an implant or prosthesis made of plastics 
or metal. In engineering practice, in order to 
repair a machine, the mechanical principles 
on which it works and the mechanical pro- 
perties of the material of which its com- 
ponents are made must be understood and 
appreciated. The same applies to the human 
body in the surgical process of the repair of 
parts of the skeleton and both the living bone 
and the implanted part have to be considered 
as two engineering materials. 

It is now generally acknowledged that in 
these procedures, in addition to surgical skills, 
knowledge of mechanics, including stress 
analysis, of the mechanical properties of 
bone, and of the mechanical and metallur- 
gical properties of the implanted materials 
used and of their behaviour within the body 
must all play their part in different ways. It 
is unrealistic to expect the surgeon, with the 
wide ranges of study necessary in his medical 
education and practice, also to make hiimself 
familiar with the parallel range of study 
followed by the engineer, and the need for 
collaboration is clear. 

Whether local trauma following fracture 
has occurred in a bone otherwise sound and 
which before was under anatomically normal 
stress conditions, or a part must be removed 
from a diseased bone, the following points 
must be considered: (1) the functional 
significance (the stress-bone formation rela- 
tionship) of the formation of bone; (2) 
the mechanical and physico-chemical beha- 
viour of the implanted material in the body ; 
(3) the design of the implant, which involves 
the analysis of : (a) the forces and stresses 
present in the bone under normal and healthy 
conditions ; (b) the change in magnitude and 
the reorientation of the forces in the bone 
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from their natural anatomica! directions with 
the implant in place ; (c) the effect of the 
local intensity of the stress caused by the 
implant and its effect on blood supply. 
Theories.—The formation or growth of 
bone under normal conditions has been 
investigated in the past in terms of the 
mechanical functions it performs, in order to 
determine whether stress is functional in the 
natural growth of bone or not. In 1867 
von Meyer demonstrated at a meeting sections 
of the upper part of the femur and discussed 
the significance of the trabecular (internal 
network arrangement of weight-carrying 
bones) orientation in it. Culman, an 
engineer who was present, became interested 
in the analysis of this inner structure and 
suggested that the trabeculz of this bone, as 
seen in the frontal plane, were arranged along 
the lines of the principal stresses produced 
by a force acting on the head of the femur. 
He produced a diagram of a Fairbairn crane 
in which he had computed the lines of princi- 
pal stresses or the so-called stress trajectories. 
He based his calculations on the assumption 
that his crane was made of homogeneous, 
isotropic solid material resembling the femur 
in shape and loading. He concluded that the 
femur was designed so that it could transmit 
a maximum load with a minimum of material. 





Fig. 2—Metallic replacement of the upper half of the femur. This has been 
in service for several years, giving practically normal movement 


His analysis became the “* trajectorial theory ” 
of bone formation, and gave rise to the 
investigation of the functional significance 
of the orientation of the trabecule. How- 
ever, as the trajectories apply to both com- 
pressive and tensile stresses, investigators 
such as von Meyer, Roux and Wolf held the 
view that tensile stresses are responsible for 
the growth of bone, while Jansen and Carey 
believed that the presence of compressive 
stresses stimulates the formation of bone. 
Triepel, however, completely rejected the 
validity of the trajectorial orthogonality of 
the trabecule in the bones. Koch’s analysist 
of the functional significance of bone form 
supports the view that the trabecule arrange 
themselves along the lines of principal 
stresses. He produced calculated results of 
principal stresses for the neck and head of 
the femur when the head carried a concen- 
trated load. But an examination of his 
results suggests that they are not in agree- 
ment with either the theory of stress analysis 
or the assumptions he had made for his 
analysis. 

It is unfortunate that Culman’s suggestion 
of the trajectorial theory has received so 
much attention as it can be criticised on the 
following points. His assumption that bone 
material is homogeneous is not true. His 
analysis is based also on two-dimensional 
stresses, although three-dimensional analysis 
is required. Reference is made in his assump- 


Koch, J. C., 1917, Amer. Journal Anat., Vol. 21 page 177. 
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tions to static conditions of loading in the 
frontal plane ; however, the actual force on 
the head of the femur is mostly of a dynamic 
character with its directions of action oscillat- 
ing appreciabiy, so that the maximum value 
of the force does not necessarily coincide with 
the frontal plane. This suggests that the 
frontal cross-sectional plane, which Culman 
used for his analysis, need not be one of the 


principal planes and that the directions of 


the two principal stresses need not be parallel 
to the frontal plane. Further, the intensity 
of the stress along each trajectory is greatest 
where it is parallel to the longitudinal axis 
of the neck of the femur and diminishes to 
zero at the point where the trajectory cuts 
the outer fibre of the bone at right angles. 
In view of this, it is difficult to accept the 
opinions of those who believe in the mech- 
anical adaptation of bone—that is, that the 
trabecule lie along the paths of maximum 
stress within the bone and thus transmit a 
maximum load with a minimum of material. 
Other explanations must be sought. 
Reconstruction of Bones.—In the recon- 
struction of bones, it must be remembered 
that all load-bearing bones are subjected to 
the action of mechanical forces that are 
usually dynamic in character. The femur, of 
all the bones of the skeleton, has been studied 
most extensively, 
owing to its frequent 
fractures and to its 
liability to arthritis at 
the hip joint. Under 
the different condi- 
tions met, the femur 
has __— been nailed, 
screwed at the joints 
of fracture or, in the 
case of pathological 
changes, parts of it 
have been removed 
and replaced by plas- 
tics or metallic im- 
plants. Fig. 1 shows 
a “mushroom” re- 
placement of the head 
of the femur which was 
designed by a French 
surgeon ; in the early 
days this was made of polymethyl metha- 
crylate, but later, in order to avoid frequent 
breakages of the stem, a metallic rod was 
used for its reinforcement. The stems, how- 
ever, continued to break and this type of 
prosthesis was replaced by one made com- 
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pletely of metal, but even this did not com- 
pletely eliminate mechanical failures of the 
stem. 

At this stage collaboration between the 
orthopedic surgeons and the author began 
and the following examples may serve to 
illustrate the joint work. Fig. 2 shows a 
large metallic replacement of the upper half 
of the femur of a type which has now been 
in service for four years, giving the person 
nearly normal movement in the joint. Fig. 3 
shows a stage in the operation. The bone- 
implant fixation relies on the intramedullary 
stem (stem placed within the marrow cavity 
of the bone) and a hollowed cup which fits 
on to the outer periphery of the shaft of the 
femur without the necessity of screwing. 

The replacement of the lower part of the 
femur at the knee joint in the form of a 
massive hinged joint, for a case where 
normally an amputation would be necessary, 
has now given several years of satisfactory 
service. About 6in of the lower part of the 
femur were removed and plates and screws 
were used for fixing the two hinged halves to 
the femur and tibia. Although this complex 
prosthesis gives satisfactory service, the 
author feels that the method of intramedullary 
fixation with a cup is superior mechanically 
and, anatomically, is better tolerated by the 
living bone. The design of these prostheses, 
although simple in construction, took much 
time as they had to be “tailored” to the 
measurements taken from X-ray photographs. 

The fracture of the neck of the femur is a 
very common occurrence in orthopedic 
practice and has resulted in the adoption of a 
variety of “ nailing’ methods. The plate, 
to which the nail is rigidly fixed, is screwed 
to the shaft of the bone. (in this example the 
screws failed, and the nails often broke, too.) 
In collaboration with a surgeon, after study- 
ing the various mechanical and anatomical 
shortcomings of various types of nailing 
arrangement, a nail and plate were designed 
and have been used in thirty cases with 
success. Post-operative studies on the mech- 
anical behaviour of this nailing arrangement 
and on the problem of compatibility are 
carried out continuously to enable experience 
systematically to be built up. From the 
examples described it is seen that the surgeon 
now makes extensive use of metals and it 
would appear that internal implantation of 
metal can be accepted. But while some new 
techniques prove successful, others result in 
failures. New problems are revealed that 





Fig. 3—Stage during the operation when inserting the implant shown in Fig. 2 
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are usually metallurgical or engineering in 
character. The mechanism of compatibility, 
or the manner in which the living tissue 
tolerates the metallic implant, is not yet 
fully understood, and we are left speculating 
as to why in one case of, say, a screw, the 
living tissue attaches itself firmly to it, while 
in another case, although the second screw 
comes from the same batch, absorption of 
bone takes place and results in a loose screw 
and poor fixation. 

Clarke and Hickman§ surveyed the litera- 
ture and investigated the possibility of cor- 
relating the electrical potentials of metals and 
their behaviour in biological fluids. They 
suggested that there was a relationship 
between the anodic back electromotive force, 
leading to the corrosion of metals, and their 
behaviour in the living body. In the material 
of a part used in a prosthesis, however, such 
factors as stress, surface finish, mechanical 
working, fatigue corrosion, and metallurgical! 
processes have so far received little con- 
sideration. Some of these points are illus- 
trated by the following examples of failure. 

Fig. 4 shows a Moore’s stainless steel hip 





Fig. 4—Moore’s prosthesis. Large replacement of 

the head of the femur; the fixation of this implant 

to bone relies on the long stem which is introduced 
into the shaft of the femur 


prosthesis which replaced a diseased head and 
part of the neck of the femur. It failed a few 
weeks after insertion, with the patient still in 
bed, owing to the load imposed on it by 
muscles and through the corrosive action of 
body fluids. Being of a complex shape it was 
made in two parts: the larger part of the 
sphere was machined and welded on to the 
lower part, which was cast. The parts A, B 
and C of Fig. 4, because of the sudden change 
of cross section and the unsatisfactory casting, 
merely disintegrated as the result of internal 
Stress and the intergranular penetration of 
corrosion. 





§ Clarke, E. G. C. and Hickman, J., 1958, Modern Trends in 
Surgical Materials, edited L. Gillis, chapter on “ The Choice of 
Metals’ (Butterworth, London). 
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Fig. 5 shows an acrylic prosthesis of the 
upper part of the femur in which an intra- 
medullary stainless steel nail was used as the 
method of fixation. When the prosthesis 
failed and was removed from the body, the 
part A of the nail, covered by the plastic, 
showed a high degree of corrosion, while that 
part which was in direct contact with the 
bone or tissue was unattacked- In this 





Fig. 5—Massive broken acrylic replacement of the 
upper part of the femur. A metallic nail driven into 
the shaft of the bone serves as the method of fixation. 
In fractures of the shaft these nails are very often 
used and are referred to as intramedullary nails 


example the part of the nail covered by the 
plastic has become anodic in relation to the 
rest of the nail (following the lack of oxygen) 
due to differential oxygenation, and this has 
caused rapid corrosion. 

These examples illustrate the complexity 
of the various surgical procedures and indi- 
cate how the engineer can help in assessing 
and solving some of the problems. In 
addition to the mechanical behaviour of the 
implant, the problem of compatibility of the 
living tissue is a complementary one which, 
in the author’s opinion, cannot be treated 
separately. Assuming that the material is 
non-toxic and perhaps non-carcinogenic, it is 
felt that the electrochemical phenomena 
associated with placing the metal in body 
fluids may not only affect the metal and 
produce corrosion currents, but may also 
affect the functioning of the living cell. 

In addition to stainless steel, cobalt- 
chromium-molybdenum alloys are being used 
with encouraging clinical results and it is 
felt that they will replace stainless steel. 
These alloys, however, are not trouble-free, 
both metallurgically and from the machining 
standpoint, and material to satisfy the 
mechanical and compatibility requirements 
has yet to be found. Materials such as 
titanium, titanium alloys, tantalum and 
zirconium offer possibilities, and especially 
titanium, which is becoming more plentiful 
at a reasonable price. 

CONCLUSION 

In conclusion, the author hopes that a 

general picture of biomechanics as a discipline 


has been presented. For complex surgical 
procedures, biomechanics endeavours to 
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apply the well-established engineering tech- 
niques of reproducing “ actual service con- 
ditions.” These may imply situations in 
which mechanical factors and a number of 
chemical and electrochemical reactions and 
reaction products are involved, both foliow- 
ing trauma and during the healing process. 

How little is known about the problems 
involved in the use of implants is shown in 
the fact that toxicity itself is not yet under- 
stood. For example, iron, which corrodes 
readily, has a toxic effect on the surrounding 
tissue, although its ion is only slightly toxic ; 
gold, on the other hand, is considered as 
non-toxic, although its ions are much more 
toxic than those of iron. According to Clarke 
and Hickman, this suggests that a toxic metal 
that remains inert may do less damage than 
a non-toxic one which corrodes readily. 

Finally, the scope of this symposium shows 
how wide is the field of biomechanics and 
how desirable would be the formation of a 
society or other body through which the 
medical men, the engineers and other 
scientists working in the field of biomechanics 
could meet and could publish the results of 
their work. As a mechanical engineer, the 
author would be glad if the Institution of 
Mechanical Engineers took the initiative 
in the direction of forming such a body. 


Whitworth Fellowships 


THE Minister of Education has announced 
a decision to double the value of Whitworth 
Fellowships from £500 to £1000 a year 
from 1960. The Minister has decided also 
to alter the rules so that the award in future 
will be given not to newly-qualified graduates 
but to practising engineers who have shown 
themselves to be extremely able and likely to 
benefit from additional study and training. 
In a memorandum on the subject to local 
education authorities, the Minister says that 
these steps are being taken in order to meet 
the changed conditions since the Whitworth 
Foundation scheme was introduced and to 
maintain the long-established prestige of the 
award. The original purpose of the scheme 
was to provide an opportunity for the intend- 
ing engineer of particular merit to obtain 
further qualifications and experience, but 
this has now been largely superseded by 
assistance from industry and public funds. 

The memorandum goes on to comment 
that the records of the hundreds of men who 
have benefited by the Whitworth Foundation 
show that the majority of them have reached 
high positions in industry, education, or the 
public services, and have contributed sub- 
stantially to the progress made in the field 
of engineering. From next year, up to three 
Whitworth Fellowships of £1000 a year will 
be offered. These may be supplemented by 
allowances for dependants and for travelling 
and subsistence. In addition, up to three 
Whitworth Exhibitions of £100 will be 
awarded to unsuccessful candidates whose 
work deserves recognition. Applicants must 
be over the age of twenty-five and be in 
possession of a university degree in engineer- 
ing, a Diploma in Technology (Engineering), 
a Higher National Diploma or a Higher 
National Certificate in Engineering with at 
least two distinctions, or a qualification 
approved by the Minister of Education as of 
equivalent standard. They must have been 
subsequently engaged as practising engineers 
for not less than three years. - 

Applications for the 1960 competition must 
be submitted to the Ministry of Education 
by July 31 next. Full details are given in the 
new rules and conditions for the award 
of Whitworth Fellowships and Exhibitions, 
obtainable from H.M. Stationery Office, 
price 4d. 
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Mining Subsidence 


A report on mining subsidence* has been completed after more than six years’ work 
by a Committee of the Institution of Civil Engineers. Its terms of reference were: 
To examine the present state of knowledge of the effects of mining subsidence on 
the stability and durability of all types of civil engineering works and structures 
on or near the surface, including services and the drainage of the area, to consider 
the manner in which research may be expected to eliminate or ameliorate these 
effects, and to make recommendations for research. The introductory explanation 
and the concluding recommendations are reproduced from the report hereunder. 


NUMBER of points on the surface are 

shown, to an exaggerated scale, both 
before and after the extraction of coal, in the 
accompanying diagram. Fig. (a) indicates 
the typical profile of a complete subsidence 
trough by means of a section drawn across a 
worked-out area or goaf. Fig. (6) shows the 
trough profile at right-angles to the above 
section, that is in the direction of advance of 
the coal face, thus illustrating the three- 
dimensional nature of the movement. The 
wave of movement which advances with the 
face is more or less similar to that which 
occurs on the flanks of the goaf. (Fig. (c).) 
The differential subsidence of adjacent points 
results in tilt and curvature of the ground. 
The differential horizontal displacement of 
adjacent points results in horizontal extension 
or contraction of the ground. 

The following conditions of working affect 
the ground movement :— 

(a) Seam Thickness. 

(b) The Depth and Width of the extracted 
area or goaf. The Ratio of Width to Depth 
forms an important separate factor. 

(c) Limit Angle or Angle of Draw.—From the 
mining point of view the limit referred to is 
the absolute limit of ground movement and 
not the position of the zone of maximum 
damage. 

Subsidence due to the extraction of a seam 
of given thickness and depth will attain a 
maximum value when a certain width is 
extracted. The area then subtended by 
twice the limit angle is referred to as the 
critical area. Wider (supercritical) areas of 
extraction do not increase the subsidence, 
but narrower (subcritical) areas cause less 
subsidence. Very narrow workings at con- 
siderable depth cause subsidence which is 
often barely discernible. 

Due to the asymptotic nature of the sub- 
sidence trough, the absolute angle of draw 
will generally be greater than the one adopted 
in practice. No specific figures for the angle 
are quoted in this Report since it varies 
within wide limits depending on the particular 
circumstances. 

(d) Stowing.—The extent to which the goaf 
is stowed in order to contro! the roof can 
influence the amount of subsidence. Ex- 
amples of “solid” stowing, particularly 
pneumatic stowing, have been observed to 
reduce the subsidence by about one-half. 

(e) Inclination—The inclination of the 
strata may affect the surface position of the 
subsidence trough caused by the extraction; 
briefly, the trough may be displaced in the 
direction of the lower part of the seam. 

(f) Geology.—Variations in the types of 
strata lying between the seam and the surface 
do not have any marked effect upon the 
maximum amount of subsidence. Sand or 
alluvium at the surface may cause the move- 
ments to spread further out and certain types 
of rocks at the surface may fracture badly. 
Fractures and other weaknesses in the surface 
strata can have a profound effect upon the 
intensity of differential displacements, strain 
cna ie eh cP Gcorgs Street, Westminster, S.W.1. Price 10s. 
(non-members), 5s. (members). 





tending to be concentrated at these places 
which may be natural faults or artificial 
breaks, e.g. trenches or basements. A sub- 
sidence step can occur at the surface position 
of an exposed fault in the strata. Breaks in 
the ground due to the previous working of 
other seams can have a disturbing influence. 
Where the older workings were incompletely 
extracted by pillar-and-stall methods or 
pillars left for any other purpose, these 
pillars may collapse upon being newly 
undermined. 

(g) Time Factor.—Almost all the significant 
ground movement at a surface point takes 
place while mining continues within its 
critical area. Once extraction ceases within 
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HORIZONTAL STRAINS 


To most surface structures it is the hori- 
zontal strain which causes damage rather 
than the purely vertical subsidence. Hori- 
zontal displacement, and therefore horizonta! 
strain, is proportional to the subsidence and 
can be shown to be inversely proportiona! 
to the depth of the workings. 

The same subsidence can be caused by 
workings of different depth provided the seam 
thickness is similar and the width/depth ratio 
the same. There is, however, a great differ- 
ence in the maximum horizontal strains 
because the degree of curvature of the sub- 
sidence trough is much greater in the case of 
the shallow working, and this increased 
degree of curvature is accompanied by 
greater horizontal strain. This is why shal- 
low workings are apt to cause more damage 
to surface structures than deep workings. 

When the width of extraction is consider- 
able a zone over the centre of the goaf 
generally becomes relatively strain-free, the 
extension and contraction zones being sited 
over and just inside the edge of the goaf 
respectively. Thus surface structures can in 
some cases eventually return to a strain-free 
condition but at a lower level than they were 
originally. 


ORIGINAL SURFACE 
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following flanking panel extraction. 


Diagrammatic representation of subsidence trough 


that area only small movements remain to 
take place. 

Where the coal has been worked by pillar- 
and-stall methods, some of the pillars may 
provide support for many years, but may 
collapse unpredictably, causing additional 
subsidence, most commonly upon being 
newly disturbed by workings in other seams. 

From a knowledge of the foregoing factors 
it is becoming possible for mining surveyors 
and engineers to predict with reasonable 
accuracy the disposition and amount of 
ground movement. 


VERTICAL STRAINS 


Vertical strains in the ground arising from 
variations in the vertical displacement with 
depth are of importance in relation to the 
design of deep foundations such as piles, 
cylinders, and shafts. A certain amount of 
data exists on the vertical displacement at 
different levels above coal workings but as yet 
the general pattern of vertical strain distribu- 
tion has not been established. This may 
provide a field for research. 


In the present state of knowledge it 1s 
more difficult to estimate the horizontal 
strain over given working conditions than the 
subsidence. Current work is, however, pro- 
viding data which will make it possible to 
obtain a reasonable forecast. 


RESEARCH INTO GROUND MOVEMENTS 


The nature of the movements is fairly 
established, and research being conducted by 
the National Coal Board and others makes it 
probable that in time the range of movements 
in any particular area will be predictable. 
Subsidence (purely vertical movement) can, 
in fact, already be forecast with reasonable 
confidence and measurements now being 
made tend to confirm the theoretical calcu- 
lations. The estimation of horizontal strain 
is a more difficult problem and the collection 
of data on this should be extended. Also 
there is a lack of information generally avail- 
able on vertical strains. Data may alread) 
be obtainable from mining records and |! 
these could be collected the need for furthe: 
research into this subject could be assessed. 
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This Report is essentially based on past 
experience and, while the Committee has been 
at some trouble to collect together a large 
quantity of information and to obtain expert 
opinions, it is considered that much more 
research is necessary. Investigations on the 
following subjects could lead to fruitful 
results :— 

(a) Effects of Ground Movement on Struc- 
tures.—Some work is being done on the 
differential movements of structures and the 
subsoil below their foundations, but the 
behaviour of many more structures needs to 
be observed and related to measured ground 
movements. This requires co-operative effort 
on the part of the mineral undertakers and 
the owners of the structures and may require 
an independent team of investigators. It is 
felt that such a course might well be adopted 
in respect of bridges. For bridges being 
planned, it is recommended that arrange- 
ments be made to obtain continuous records 
of actual movements and that these be 
compared with the anticipated movements 
forming the basis for the design. Such a 
programme would need a small mobile team 
which could investigate the behaviour of 
several bridges in any one year. They would 
carry out routine checking at fixed intervals, 
but would also be available for special 
investigations when the bridge authority 
indicated that extensive movement was 
imminent. 

Over a period of a few years the reports 
comparing the. anticipated and actual move- 
ments should lead to improvement in design 
and economy in maintenance. 

Where several bridges of a similar type in 
any One area are under review a concentrated 
study may be particularly valuable in pro- 
viding more detailed information over a range 
of movements. 

Some attempts are being made to design 
foundations of structures so that they are 
unaffected by horizontal straining of the 
subsoil. More research is needed in this 
direction to ascertain the extent to which 
foundations can be made independent of 
such ground movements. 

(6) Materials of Construction, &c.—A con- 

siderable amount of research on pipes of 
different materials has been carried out at the 
Building Research Station and the results of 
this work have been used in compiling this 
Report. Other work is being done to deter- 
mine the magnitudes of the strains which are 
critical in brickwork. This needs extending 
to other materials, and it is particularly 
recommended in relation to roads that it 
would be advantageous to find which road- 
making materials and structures best accom- 
modate movement, suffer least deformation, or 
are Cheapest to re-shape. Arn allied problem 
is to assess the suitability of concrete road 
slabs, with suitable expansion joints, for 
subsidence areas. It is possible that the use 
of concrete will depend upon the severity of 
the ground movements to be expected. 
_(c) Miscellaneous—{i) A most promising 
line of research from a land drainage point of 
view would be an investigation of the most 
efficient and economical method which can 
be adopted in the solid stowing of wastes, and 
its effect on reducing the amplitude of 
subsidence. 
_ (ii) Also in connection with land drainage, 
further research on the actual run-off from 
flat areas, and the not-so-flat areas surround- 
ing them, would be of great value in estimat- 
ing the required discharging capacity of a 
pumping station or small watercourse. 

(ui) An efficient detector of leaks would be 
very useful to water undertakings, and the 
work of the Water Research Association 
should be encouraged. 
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Pre-Refining Steel for Electric 
Furnaces 


A steelmaking process involving pre-refining in an electric furnace has been 
introduced by the Brymbo Steel Works, Ltd., near Wrexham. In this process the 
impurities silicon and phosphorus are removed by oxygen lancing combined with 
the use of powdered lime and limestone. A characteristic of this method of refining 
is that the melting point is kept comparatively low, most of the carbon being left in 
the metal to serve as a fuel during the final decarburisation in the electric furnace. 


FTER some years of experiment a new 

process has been introduced by Brymbo 
Steel Works, Ltd., near Wrexham, whereby 
blast-furnace metal can be pre-refined and 
charged directly into electric furnaces. The 
difficulty of removing those impurities from 
blast-furnace metal in an electric furnace, 
which is virtually a sealed-off chamber, has 
been avoided on the Continent and in some 
British steel works by using the arc furnace as 
part of a duplex steelmaking plant: the blast- 
furnace metal is first blown in a_ basic 
Bessemer converter to remove all the metallic 
impurities and then the “blown” metal is 
transferred to an arc furnace where it is 
deoxidised and finished. 

This process was not considered to be 
suitable for use at Brymbo where the blast- 
furnace metal normally contains only about 
0-6 to 0-8 per cent phosphorus—too much to 
be handled by the duplex process as practised 
on the Continent but not enough to enable the 
basic converter to blow the metal to a work- 
able temperature. 

Accordingly, as long ago as 1948 a team 
led by Mr. Emrys Davies (now Works 
Director) began the search for a more satis- 
factory process. The early experiments with 
molten iron in a simple steel works ladle 
showed that silicon could be removed by 
blowing oxygen from a lance through the 
molten metal. The removal of phosphorus 
proved more difficult but it was achieved 
eventually by close control of temperature 
and by adding accurate amounts of finely 
ground flux (lime and limestone) fed into the 
furnace through the oxygen stream. 

Three main advantages were apparent in 
this process. First, the blown metal still 
retained a fairly low melting point, making it 
easier to handle. Secondly, enough carbon 
was left in the metal to make final decarburi- 
sation in the arc furnace using the oxygen 
lance simple and rapid. Thirdly, the iron 
oxide content of the pre-refining slag could be 
kept at a low level, making the overall 
metallic recovery high. 

The pre-refining process which was thus 
developed with the help and advice of the 
British Iron and Steel Research Association 
forms the basis of a £2,000,000 expansion 
scheme at Brymbo. With the completion of 
this scheme four open-hearth furnaces are 
replaced by a new electric melting shop. 
Here pre-refining is carried out in a furnace 
made by the Wellman Smith Owen Engineer- 
ing Corporation to designs evolved in 
collaboration with the Brymbo works. Re- 
fined metal from this furnace is transferred 
directly into one of three Birlec 40-ton 
electric furnaces where it is mixed with a half- 
charge of scrap metal preheated to near 
melting point. Eon 

The pre-refining furnace is illustrated in 
the sketches overleaf. Essentially the 
furnace consists of a deep, circular-shaped 
hearth 16ft diameter resting on rockers and 
rollers so that it can be tilted about an axis, 
such that at all angles the water-cooled duct 
for removing fume and products of com- 
bustion remains in full operation. This deep 


hearth has a basic (dolomite) lining and a 
high-alumina brick roof. In this design 


special attention is given to the removal of 


fumes and control of the foaming and frothing 
of the slag during the reaction. For fume 
removal, a wide water-cooled duct (which 
can be seen in the right-hand sketch) is pro- 
vided; it connects with a flue leading to a fan 
and a chimney. A fume filtering plant will be 
installed at a later date to stop atmospheric 
pollution. 

To control the foaming slag the hearth was 
deliberately made deep, as shown, and in 
addition oil burners are incorporated mounted 
tangentially in the walls. These burners are 
unusual in that the air supply to them is 
passed under the furnace hearth to obtain 
some preheat, while cooling the hearth. In 
addition this air supply can be enriched with 
oxygen tapped off the main supply. 

Oxygen for the pre-refining operation is 
injected into the metal through water-cooled 


lances. One of these protrudes into the . 


furnace on the axis of tilt and so can operate 
while the furnace is tilted, the other must be 
withdrawn; the latter is shortly to be 
replaced by a vertical lance through the roof, 
which can also be used for injecting lime. 
These lances can inject oxygen at a rate of up 
to 800 cubic feet per minute. Oxygen may 
also be introduced into the metal through 
27 ” lances, pushed over the working door 
sill. 

An important part of the Brymbo process 
is the use of “ fluidised ” powdered lime and 
limestone, fed into the metal along with the 
stream of oxygen to form the slag. Tests 
indicate that this is a far more effective way 
of making a fluid and reactive basic slag than 
relying entirely on the “fluxing-down”’ of solid 
material thrown on to the metal surface. The 
powdered material is introduced into the 
stream of oxygen gas by a special dispenser, 
designed and built by the Yorkshire Engineer- 
ing and Welding Company, Ltd. 

At present the refining of a heat in the new 
Brymbo pre-refining furnace takes about 
1 hour to 14 hours. The working of a typical 
heat is as follows: 


Analysis of blast-furnace metal: 
STII © oa. d.. Makes ha 


SNE nen’ -ce aie: bos tee ent) ae Clee 0-47 
a re sy .. 0-048 
DEMON fess. aig. che Fabh > ah aes a ede: Se 
oe ee Pee oe ee 
Temperature of blast-furnace metal: 1385 deg. Cent. 
Analysis of final metal: 
C, per cent : ie: ate’, aa eae 
CO ee eer ee RT 
P, percent ... ... sil ners), ailthe S aadas| Cacao = a 
i ngrern pore 7 
Analysis of final slag 
CaO, percemt ... ... «.. . 43-2 
SiO,, per cent ie ot . 148 
P,O,, per cent ea ge ee on See, Fe 9-1 
eee dnt eee 69 
Total heat time (charge to tap)... ... .... 1 hour to 14 hours 
Oxygen used per tonof metal ... ... --» 1000 cubic feet 
nn ______ Saee SEES i aat gae eor 6-55 
Overall yield of metal ... ... ... 0 2. 0 4. 93 per cent 
Rise in temperature... . + cs eae ale 150 deg. Cent. 


It is expected that during the next few 
months these figures may be considerably 
improved upon. For example, it is proposed 
to try and increase recovery still further by 
recharging to the pre-refiner some of the 
final slag produced after the final decarburisa- 
tion in the arc furnaces. This slag tends to be 
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high in iron oxide content, but (because the 
phosphorus has been removed in the pre- 
refining step) is low in phosphorus content. 

One of the advantages of the use of the 
pre-refiner is its ability to accept quantities of 
large-sized and awkwardly-shaped scrap. 
Large lumps of pit scrap cannot be satis- 
factorily melted in the arc furnace because 
they tend to cause electrode breakage; in the 
pre-refiner they are consumed easily and 
cheaply. High silicon skull and scrap can be 
similarly melted. 

After removal from the pre-refiner the hot 
metal is transferred directly to one of the 
three new 40-ton electric arc furnaces in which 
the scrap has been brought nearly to melting 
point. 

The 40-ton arc furnaces operate on a charge 
of approximately 45-50 per cent hot metal, 
are able to turn out heats of finished steel at 
the rate of one every 44 hours (tap-to-tap 
time) at present giving a production rate of 
about 10 tons per hour, but better results are 
expected. 

A typical electric furnace heat made under 
these conditions is as follows: 


2.50 p.m. Last tap; furnace fettled. . 
3.35 p.m. ... 25 tons of scrap charged; power required 
to melt down 325V, 20,000A. 


5.05 p.m. 20 tons pre-refined iron charged. 

5.35 p.m. Temperature 1520 deg. Cent. 

$.50 p.m Oxygen blown intermittently for twenty- 
five minutes through in pipe, suitable 
additions of lime and limestone made 
to slag. 

p.m, . Sample taken, 0-56 per cent C. 

p.m. Manganese added. 

p.m Tap (Silico-Manganese Steel, C 0-55 
per cent, Mn 0-82 per cent, Si 1-9 per 
cent, S 0-034 per cent, P 0-025 per 
cent). 


Thiscycle included a delay of twenty minutes 
because of faulty cooler pipes. For steel made 
in this way theaverage electricity consumption 
is 395kWh per ton, and the oxygen consump- 
tion (in the electric furnace) is 460 cubic feet 
per ton. Counting the oxygen used in the 
pre-refining furnace, the total oxygen con- 
sumption per ingot tons is 900 cubic feet per 
ton. For the same kind of steel made in the 
old 30-ton electric furnaces working on all- 
scrap charges the usual heat time and power 
consumption is, in many instances, double 
this figure, and total oxygen consumption 
averages 500 cubic feet per ton. 


New ELgEcCTRIC MELTING SHOP 


The only site available for the new oxygen- 
electric melting shop was the open hearth 
slag tip, which took the form of a long narrow 
shoulder, some 80ft high and 60ft wide, 
stretching out into the valley below. Although 
this “* bank,” as it was called locally, appeared 
to be inert soundings showed that well 
below the surface combustion was still taking 
place in producer ash, which had for many 
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years been tipped alongside the open hearth 
slag. Following discussions with consultants 
(International Construction Company) a 
decision was taken to remove the tip. The 
work was done by Sir Alfred McAlpine. 

After damping with thousands of gallons 
of water about 80,000 cubic yards of this red- 
hot material had to be removed before the 
process of refilling with blast-furnace slag 
commenced. The amount of fill required in 
order to make sufficient area for the new plant 
exceeded 180,000 cubic yards, most of which 
was taken from the opposite side of the bank 
and mixed with arising blast-furnace slag, 
laid down in layers of 2ft thick and firmly 
consolidated with bull-dozers before work on 
the foundations commenced. This operation 
was completed in about nine months, and 
work on the foundations for the new shop 
was started in June, 1957. 

The next operation was to build a tunnel 
over the narrow road which had separated 
the scrap stock yards from the melting shop. 
This tunnel was also designed and built by 
Sir Alfred McAlpine in the form of a para- 
bolic arch. It was extended for about 400ft 
and has greatly enhanced the site and 
recovered 73,000 square feet of useful ground, 
simplifying the delivery to the melting shop of 
scrap which, otherwise, had to be taken 
across a narrow bridge at some distance away. 
New offices, maintenance department and 
amenities block have been built on the site 
above the tunnel. 

The foundations were designed by G.K.N. 
Reinforcements, Ltd., to take a load of 
14 tons per square foot to carry the load of 
two 65-ton cranes running alongside each 
other. 

The new oxygen-electric melting shop 
consists of two parallel bays 432ft long 
by S50ft wide; it is a steel-framed building 
with a tabular monitor roof. The main 
gantry girders are all welded and the rail joists 
on the gantry are also welded to give smooth 
running conditions for the overhead cranes. 
Both sides of the building have extensive 
glazing to give overall natural lighting. In the 
scrap yard two 60-ton rail weighing machines 
are installed. Three scrap-transfer cars are 
used to carry the filled and weighed scrap 
baskets from the scrap yard to the melting 
shop where they are placed on stands ready 
for charging into the electric arc furnaces. 

In the charging bay itself there are three 
40-ton (Fig. 3) arc furnaces, one 150-ton 
mixer and one 20-ton oxygen pre-refining 
vessel (Fig. 2) described above. 

Immediately behind the furnaces are the 
storage bunkers holding the flux materials, 
which are fed into the furnaces by a mobile 
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charger (Fig. 2). The working platform for 
the furnace is 18ft high and is so designed that 
valuable floor space is available under it for 
the storage of raw materials required for steel- 
making. Railway lines are laid under the 
platform to enable the slag cars to be changed 
without interfering with the operations on the 
working platform. 

The three 40-ton melting furnaces were 
supplied by Birlec, Ltd., Erdington, Birming- 
ham; they are top-charged, direct-arc tilting 
furnaces and each has a shell diameter of 
16ft. For charging the furnace the roof is 
lifted and swung clear by the use of a hydraulic 
ram; separate hydraulic rams tilt the furnace. 
There are three vertical graphite electrodes, 
each 1l6in diameter, clamped by high-con- 
ductivity copper castings which are water 
cooled. Pressure on the clamp is provided by 
a heavy spring which is released for electrode 
adjustment by an air cylinder. The slagging 
door and side door are also operated by air. 
The arches and jambs of the doors, the 
furnace shell and the roof rings are water 
cooled, and each furnace is well hooded for 
fume removal. 

Each electrode is controlled by a motor and 
winch. A wire rope is taken from the electrode 
via pulleys to the winch drum and on to 
counter weights. A special d.c. generator 
supplies each electrode winch motor. The 
field excitation of the generator is controlled 
in response to voltage and current com- 
ponents of the furnace power circuit in such a 
way that the winch motors are energised in 
proportion to the out-of-balance in the 
furnace power circuit, and the electrodes move 
rapidly to compensate for large changes and 
proportionately more slowly for small varia- 
tions. The electrode motor winches can also 
be controlled by hand when necessary. Thus 
the furnace operator is able (by push button) 
to increase or decrease the heat input to the 
furnace, which will then remain constant until 
further adjustment is needed. 

The transformer on each furnace was sup- 
plied by the English Electric Company, Ltd., 
and is designed to give maximum output of 
12,500kVA from a 33kV, three-phase, 50 c/s 
supply. The secondary voltage can be varied 
in twenty steps from 325V to 120V. The 
transformer consists of two units in the one 
tank, the first unit acting as regulating trans- 
former and feeding directly the primary 
windings of the second unit, which has a 
fixed voltage ratio. The regulating trans- 
former is auto-wound and star connected. 
The second unit is double wound, the 
primary windings being connected in delta, 
and all ends of the secondary winding brought 
out for external connection in delta. 
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Fig. 1—-Sections through pre-refining furnace showing (left) charging door, tapping spout and tilting mechanism ; (right) water-cooled lance (No. 2) and central 
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Figs. 2 and 3—(Left) Charging pre-refiner with pit scrap using mobile charger. The lance can be seen (centre opr ses (Right Tapping 40-ton electric arc 
furnace. Water-cooled lance of pre-refiner can be seen on right, and lime dispenser belo 


Tap changes are made, on load, from the 
furnaceman’s control panel by a Metropolitan- 
Vickers resistor-transition tap changer. 

The transformer is water cooled, the oil 
being circulated through duplicate Holden 
and Brooke oil/water coolers, each of which 
can dissipate the full-load losses of the trans- 
former, the water requirement being 100 
gallons per minute. 

Electricity for the new plant is supplied 
from a new 132kV line running from Connah’s 
Quay to Legacy substation. Two 132kV/33kV 
20MVA transformers feed the works through 
a twelve-panel metalclad switchboard. 

It is a single busbar switchboard split by a 
bus section switch. On one side of the bus 
section switch there are five oil circuit 
breakers—one incoming, two feeding existing 
electric furnace load, one feeding the 
SOOOkVA transformer 33kV/3-3kV and one 
0.c.b. feeding a 4000kVAR synchronous 
condenser. On the other side of the bus 
section switch are six oil circuit breakers— 
one incoming, one feeding a SOOOkVA trans- 








former 33kV/3-3kV, three feeding 12-SMVA 
furnace transformers and one feeding a 
7000kVAR synchronous condenser. All 
switches are fitted with solenoids for local or 
remote control. The control room is built 
above the switch room and houses all control 
panels, overload protection relays and meter- 
ing equipment, including maximum demand 
control. 


THE TONNAGE OXYGEN PLANT 

To provide the oxygen used in this process, 
it was decided to install a 24,000 cubic foot 
per hour plant made by Air Products (Great 
Britain), Ltd. It is a low-temperature equip- 
ment based on the general design of Air 
Products Incorporated, U. S.A., using re- 
frigerated air fractionated into its component 
parts, oxygen, nitrogen and argon in a four- 
stage process (Fig. 4): compressed air is 
water cooled, refrigerated in a heat exchange 
system, liquefied and finally distilled. 

A four-stage vertical reciprocating com- 
pressor delivers air to the plant at a pressure 
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This medium pressure cycle uses a reciprocating compressor 


Fig. 4 Air Products tonnage oxygen plant medium pressure cycle (400 1000Ib per square inch absolute) 





of 750 Ib per square inch normal and a 
maximum of 1000 lb per square inch during 
the start-up period. Air is taken from the 
second stage of the compressor at a low 
pressure and passed through caustic scrubbiug 
towers where carbon dioxide is removed by 
scrubbing with a circulating solution of 
caustic soda. The air then re-enters the final 
stages of the compressor. 

The compressed air leaving the compressor 
is water cooled in an after-cooler and then 
passed into one of two desiccant air drying 
towers filled with a solid absorbent and 
arranged for alternate service on a twelve- 
hour reactivation cycle. The reactivation is 
done by part of the dry waste nitrogen pro- 
duct from the plant. 

The air is then fed through a tube-in-shell 
exchanger against the cold products from the 
plant, i.e. oxygen and nitrogen. Part of the 
air is withdrawn from the exchanger as a side 
stream at an intermediate temperature point 
and is expanded in a turbo expander to 
provide additional refrigeration. The two air 
streams are then reunited and partially 
liquefied by a final reduction in temperature to 
— 160 deg. Cent. across an expansion valve. 
This partially liquid stream then enters the 
high-pressure distillation column where it is 
distilled into two streams, an overhead 
stream of essentially pure nitrogen and a 
bottom stream of oxygen-rich liquid. 

The liquid oxygen is then passed through 
one of two hydrocarbon absorber towers in 
which hydrocarbons are removed by passage 
through a bed of silica gel. The absorbers 
operate cyclically, being reactivated by the 
heated pure nitrogen product from the plant. 
The liquid oxygen stream is subcooled in an 
extended-surface exchanger against the cold 
pure oxygen product stream. It is then 
expanded to the pressure of the low-pressure 
distillation column where it is further 
fractionated and delivered as 99-5 per cent 
purity liquid oxygen. 

The liquid-oxygen product is then pumped 
by means of two self-lubricated reciprocating 
pumps to pressures up to 2000 Ib per square 
inch. After heat exchange against warm 
incoming air, the liquid oxygen is converted to 
a dry uncontaminated gas at high pressure 
ready for delivery to the storage bank or the 
distribution pipe-line. 

The generator was supplied as a “ pack- 
aged ”’ unit ready for installation on suitable 
foundations. 
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Aviation News 


On Thursday last week, the Joint Parliamentary 
Secretary to the Ministry of Transport and Civil 
Aviation opened the Battersea Heliport. The 
new facility is seen BELOW : Westland ‘‘ Whirl- 
wind '’ and ‘* Widgeon "’ helicopters can be seen 
parked on the bank. The landing area, supported 
on piles above the river, is paved with concrete 


21in thick. 
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The first flight took place recently of the Northrop 
T-38 ‘‘Talon’’ trainer: it is seen TOP landing at 
Edwards A.F.B., California. The trainer is the first 
in a family of supersonic military aircraft using related 
airframes: the N.156F fighter was described on 
page 351, February 27 last, and there has now been 
proposed a rocket-propelled version with reaction 
controls capable of familiarising air crews with flight 
in free fall. In the illustration the hood over the 
instructor’s seat has been replaced by an opaque 
panel: the curvature of the fuselage centre line to 
give the instructor forward view through the front 
hood is conspicuous. The maiden flight lasted forty- 
two minutes : 35,000ft altitude and a speed of about 
Mach 1 were attained. 


The Boeing 707 ‘* jet Stratoliner "’ is distinguished 
among modern high altitude transports by having 
not fewer but more windows than earlier machines : 
a line of small windows runs along each side of the 
cabin. In this band stressed skin construction is 
discarded and the window frames are joined together 
to form a longitudinal strength member. The illus- 
tration CENTRE of a pressure test specimen in way 
of a circumferential joint shows how the frames 
are secured to each other and to the skin by steel 
shear fasteners, while simple bolted clips load the 
springs sealing the windows. The artisan is marking 
the position of an artificial crack: a subsequent 
fatigue test at a differential pressure of 10-35 Ib per 
square inch, 20 per cent greater than the operating 
differential, confirmed the fail-safe properties of the 
pressure hull. 


Last week a Piaggio P.166 was seen in Great Britain 
for the first time. Many of the unusual features of 
this machine are due to its derivation from the 
P.136-L amphibian, and there is much interest in 
comparing the two machines, examples of which 
are seen BOTTOM during the Shackleton Sales 
Weekend at Kidlington: the landplane has the 
same power plant as the amphibian in its supercharged, 
L2, form, designated ‘‘ Royal Gull ’’ Super 200 by 
the Trecker Aircraft Corporation in the United 
States of America, but the weight has been increased 
substantially while retaining superior performance in 
all respects except take-off. Performance figures for 
the landplane at its lately increased gross weight of 
8115 Ib (P.136-L.2, 6614 Ib) are as follows: useful 
load, 3045 Ib (1931 Ib), maximum speed at 10,500ft, 
224 m.p.h. (about 212 m.p.h.), speed at 55 per cent 
m.e.t.o. power and 15,000ft, 184 m.p.h. (about 170 
m.p.h.) ; stalling speed, flaps down, 72} m.p.h. 
(72 m.p.h.); service ceiling, 27,000ft (25,400ft) ; 
take-off distance to 5Oft., 1740ft (1540ft) ; landing 
distance from SOft, 1480ft (1740ft) ; it may be observed 
that the increase in allowable weight means that the 
six-seat version of the landplane can take off 
with full seats and tanks as well as 2 cwt of bag- 
gage, and obtain a range of 1300 miles with a 
thirty minute reserve of fuel. The improvement in 
landing distance is, of course, attributable to the 
nose-wheel undercarriage, but the improvement in 
the flying performance shows how significant are the 
penalties imposed by the boat hull and stabilising 
floats : there is a ten-seat version of the landplane, 
whereas the boat carries five only. The wings are 
the same on both aircraft, and the increased gust 
loads on the heavier machine have been countered 
by transferring the fuel to tip tanks : spray clearance 
for the propellers not being needed, the wings have 
moved down from the shoulder to mid position, 


and the main wheels retract partly into their under 
Surfaces. 
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Obituary 
SIR STANLEY ANGWIN 


WE regret to record the death on April 21, 
at the age of seventy-five, of Sir Stanley 
Angwin, K.C.M.G., K.B.E., D.S.0., M.C., 
T.D., D.Sc. (Eng.). 

Arthur Stanley Angwin was born at 
Penzance, Cornwall, in 1883. After serving 
his articles with Yarrow and Co., engineers 
and shipbuilders, he continued to study 
engineering at East 
London (now Queen 
Mary) College, and 
took the B.Sc. of Lon- 
don University. He 
joined the Post Office 
Engineering Depart- 
ment in 1906 and 
shortly afterwards was 
transferred to Glas- 
gow. 

When the Territorial 
Force was inaugurated 
he raised the Lowland 


Division Telegraph 
Company, which was 
composed almost 


entirely of Post Office 
staff. The unit was 
mobilised in 1915 and 
formed into the 52nd 
Divisional Signal Com- 
pany with Major 
Angwin as Officer-in- 
Command. He served 
through the first 
world war with the 
unit in Gallipoli, 
Egypt, Palestine and 
France, and was 
awarded the M.C. and 
D.S.O. 

On his return to 
civilian life after the 
war, Angwin was sent 
to London to join the 
wireless section of the 
Post Office Engineer- 
in-Chief’s department, 
then being expanded. 
He played an import- 
ant part in the design 
and construction of the Leafield, Cairo and 
Rugby radio stations, and in the inaugura- 
tion of the transatlantic telephone service. 

He became Assistant Engineer-in-Chief of 
the Post Office in 1933 ; Deputy Engineer-in- 
Chief in 1935 and Engineer-in-Chief in 1939. 

It was under his direction that the radio 
section developed equipment for short-wave 
radio telephony and built up the overseas radio 
services. Other advances which he directed 
included the adoption of the coaxial cable 
system as a normal method of providing 
trunk line communications ; “two voice” 
frequency signalling between zone centres, 
and the use of submerged repeaters on sub- 
marine telephone cables. 

Sir Stanley was knighted in 1941, received 
the K.B.E. in 1945, and the K.C.M.G. in 
1957. His experience of international com- 
munications was wide. As British delegate, 
he attended the Telecommunications Con- 
ference in Madrid in 1932, in Lucerne in 
1933, in Lisbon in 1934, in Bucharest in 
1937, in Cairo in 1938, in Montreux in 
1939, in Bermuda in 1945, and in Moscow 
in 1946. He also accompanied Lord Reith 
on his tour of 1945 to study and report on 
Commonwealth communications. 

On the formation of Cable and Wireless, 
Ltd., on January 1, 1947, Sir Stanley was 
appointed chairman, but he resigned that 
appointment in 1951 to become chairman of 








689 


the Commonwealth Telecommunications 
Board, from which he retired in 1956. 

Sir Stanley was for some time a member of 
the Board of Engineering Studies of the Uni- 
versity of London. In 1947 he was made a 
Fellow of Queen Mary College, and in 1953 
the Honorary Degree of Doctor of Science 
(Engineering) was conferred upon him by the 
University. He was a member of the Institu- 
tion of Civil Engineers and was president of 
the Institution of Electrical Engineers in 


1943-44. In 1953 he was awarded the 
Faraday Medal, and he was elected an Hon- 
orary Member of the I.E.E. in 1956. 

Arrangements have been made by the 
Council of the Institution of Electrical 
Engineers for a Memorial Service to be held 
at 12.15 p.m. on Thursday, May 14, 1959, 
at the Queen’s Chapel of the Savoy. 


G. M. SWAN 


WE regret to record the sudden death on 
April 16, 1959, of Mr. G. M. Swan, B.Sc., 
A.C.G.1L., M.LC.E., A.M.1.W.E., M.R.San.1. 

George Martin Swan was a partner in the 
firm of J. D. and D. M. Watson. He was 
essentially a practical engineer, but his varied 
experience covered most aspects of engineer- 
ing. Design, site supervision, contracting 
and administration of major civil engineering 
projects had all come within the scope of his 
career. In military engineering his forte had 
been port construction and railway bridging. 

He was born in Cairo in 1906 and educated 
at Monkton Coombe School, Bath, and City 
and Guilds (Engineering) College, London. 

His professional career included experience 
on the West Middlesex main drainage, 
resident engineer on tunnels and subways for 
the London underground, war service in the 
Royal Engineers, and the design of water 
supply and sewerage for the Persian oil fields. 
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Letters to the Editor 


(We do not hold ne for the opinions of our 
OVERLAPPING OF BRITISH 
STANDARDS 


Sin,—The editorial on the above in your 
issue of April 3 seems to hit out in 
several directions at once. It is not clear to 
me what the main charge is or what has 
triggered it off. If the charge were that 
different standards contradict one another, as 
has sometimes occurred, it would be worth 
making. Overlapping, per se, has been a 
feature of British Standards since the earliest 
times in the sense that certain standard clauses 
rightly appear in many related specifications. 
So long as they are consistent no harm seems 
to be done. 

As regards the new British Test Code for 
Gas Turbines, this does contain clauses on 
dynamometers and speed measurement. So 
does the corresponding American test code 
for gas turbines (much longer). Are the 
ASME also to be taken to task ? Dynamo- 
meters are much more likely to be used on gas 
turbine tests than on steam turbines because 
many gas turbines are of small size and run 
at high speeds and are intended to drive other 
than electrical machines. Dynamometers are 
not dealt with in any separate standard. 
Until they are, it seemed proper that the gas 
turbine code should contain guidance as to 
the precautions to be taken to avoid errors. 
These requirements are not detailed, they are 
backed by MERL and are the sort of advice 
found in each of several codes, varying 
primarily because of differences in date of 
preparation. Each may in fact be regarded as 
an improvement on the last evolved from 
current experience (the Steam Turbine Test 
Code BS.752-1958 appeared in revised form 
only after the Gas Turbine Test Code had 
been circulated to industry, but since the 
steam turbine code revised wording is now 
acceptable the same will be adopted in the 
gas turbine code). 

Thus we come back to whether each code 
should be complete in itself or rely on cross- 
references to others. It is not clear who is 
going to object if he gets an odd paragraph 
substantially identical in more than one code. 
No complaint was received on this score 


- when the draft gas turbine code was circulated 


to industry. On the other hand complaint 
might, with reason, be made by a purchaser 
(particularly abroad) if in the gas turbine 
test code he merely found certain points cross- 
referenced to other documents which he 
would then have to send for. 

It is a most curious fact that the Steam 
Turbine Test Code BS.752-1940 did not 
originally include adequate instructions on 
measurement of electrical power though good 
practice on this had been already established 
for 20 years. The gas turbine code was able 
to omit this (even though some gas turbine 
makers and users may well require to be 
informed on the matter) because a standard 
on the subject is in preparation. 

What a British Standard ought to contain 
or omit must be largely a matter of personal 
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opinion. The criticism that “Committees 
seem tempted to prepare text books” is wide 
of the mark. Standard test codes in other 
countries, e.g. U.S.A., Switzerland, do in 
some degree resemble text books. They set 
about to explain the various methods of 
measurement, the possible snags and reasons 
for precautions as did the Heat Engine Trials 
Report of the ICE in 1927. They are better 
for it. It is a valid criticism of British 
Standards that since they do not explain 
themselves they are liable to be interpreted 
legalistically and the full intention may be 
misunderstood and hence the clause mis- 
applied in following the letter rather than the 
principle. If it were possible to break away 
from tradition a simple explanation of the 
background in everyday language might well 
be better than a number of semi-legal man- 
datory clauses. This would be a help to 
those (not all of them foreigners) to whom the 
wording might sometimes appear obscure. It 
would be a good exercise for the Committee, 
the members of which do not always under- 
stand one another. 


B. Woon, 
Chairman, 
B.S.I, Gas Turbine Committee. 
Esher, 
Surrey, 
April 24, 1959. 


NOVEL BRITISH MOTOR-CAR 


Sir,—Following your editorial reference, 
in your issue of April 24, to the new type of 
sealing developed for Hardy Spicer needle 
roller bearing universal joints, we should like 
to make some additional comments. 

Regarding the universal joints fitted to the 
propeller shaft of the Triumph “ Herald,” 
they are no larger than those that we supply 
for any small car in current production. 
They are of the same size which in fact has 
been for some years the smallest size in our 
range of shafts for automotive transmissions. 
This size has been offered, however, with 
alternative bearings which increase the load 
capacity without increasing overall dimen- 
sions, and it is these bearings that are 
employed on the new car. We have now 
accumulated enough experimental data to 
indicate that for a given duty in automotive 
applications a very much longer life may be 
expected from these fully sealed bearings 
than from the type requiring periodic lubri- 
cation. Alternatively, for a given life, it may 
prove to be possible to increase the load 
capacity of these universal joints by 15 to 
20 percent. This is partly owing to improved 
stress conditions at the root of the journal 
pegs but mainly owing to consistently good 
lubrication of the needle roller bearings. 

As more data accumulate we hope to be 
more specific on the matter of up-rating 
joint capacities, but we have now much 
evidence about the increased life of the fully 
sealed bearings in established private car 
installations. Apart from a long programme 
of rig testing, over 1,100,000 miles of road 
testing have been carried out, partly on our 
own test vehicles at M.J.R.A. and on the 
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road at home and abroad, and partly on 
vehicle and component manufacturers’ test 
cars. Individual mileages of 60,000 have 
been exceeded in many cases with no signs of 
failure. 

There is, as you mention in your editorial, 
a price to pay for the benefits of these fully 


sealed joints. It does not, however, arise 
from any need to use a size larger joint ; on 
the contrary, a reduction in joint size may be 
technically possible. It arises only because 
the fully sealed joint is at present more 
expensive in material and manufacturing 
cost. Experience with these sealed universal 
joints is being extended in other applications 
and sizes. 
M. S. CROSTHWAITE 
Managing Director. 
Hardy Spicer, Ltd., 
Witton, 
Birmingham, 
April 27, 1959. 


Book Reviews 


Actes des Colloques de Calcul Numérique, 
Caen, 1955-Dijon, 1956. With a preface 
by P. VERNOTTE. Publications Scientifiques 
et Techniques du Ministére de |’Air, 
No. N.T.77. Paris: Service de Docu- 
mentation et d’Information Technique de 
l’Aéronautique, Magasin C.T.O., 2, 
Avenue de la Porte-d’Issy, Paris (15e). 

_ Price : Fr.2105. 

THE present volume contains the texts of the 

eleven papers presented during the colloquia 

of the Numerical and Physical Calculations 

Group, held at Caen in 1955 and at Dijon 

in 1956, within the framework of the seventy- 

fourth and seventy-fifth Congress, respec- 
tively, of the French Association for the 

Advancement of Science. The papers cover 

a wide range, from “* Estimating the Role of 

Chance ” (Monsieur Kiveliovitch), to “A 

Quick Method of Solving Systems of Linear 

Equations ” (R. Gouarné). “ The Statistical 

Interpretation of Fatigue” is dealt with by 

E. J. Gumbel, while P. Vernotte describes 
The Smoothing by Means of Averages of 

Widely-scattered Experimental Data, without 

the Introduction of a Fictitious Periodicity.” 

In a second paper he deals with the notion 

of “ differential’ in mathematical physics. 

In two papers, A. Martinot-Lagarde defines 

the differential quotient in a manner suitable 

for experimental work. §. Arend applies 
the theory of Cracovians to the adjustment 
of a 45cm refractor. His other paper in the 
present collection is entitled “‘ The Geo- 

metrical Problem of Relating a Star to 7 

Stars of Reference, Based on the Principle of 

Linear Homography.” A. Ziller describes 

the numerical calculation of the second 

derivate of a function given for non-equi- 
distant arguments, while R. Eybert derives 

a procedure for finding the roots of algebraic 

equations. 
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By F. W. Kellaway, Blackie and Son, Ltd., 16-18 
William IV Street, Charing Cross, London, W.C.2 
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Rules for the Construction Testing and Scantling 
of Metal-Arc Welded Steel Boilers and other Pressu' 
Vessels. 2nd edition. Associated Office Tech 
wel _wauaiite, 67, King Street, Manchester, 2 
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Energy From Controlled Thermo- 
nuclear Reactions 


A convention on thermonuclear processes, arranged by the Institution of 
Electrical Engineers in conjunction with the British Nuclear Energy Conference, 
was held in London on April 29-30. The proceedings were divided into five sessions, 
which were concerned with the development of thermonuclear apparatus in Britain, 
constructional aspects of Zeta, contributions from the U.S.A. and the U.S.S.R.. 
the engineering design problems of new systems and, finally, the constricted plasma 
and its future. As a background to this convention we reproduce below the first 
part of a recent 1.E.E. lecture by D. W. Fry, M.Sc., M.1.E.E., reviewing work 
towards nuclear energy from controlled thermonuclear reaction. 


HE early work on reactions between 

nuclei of the light elements goes back to the 
historic experiment carried out by Cockcroft 
and Walton! at the Cavendish Laboratory in 
1932. They used protons to bombard a 
lithium target and demonstrated that a 
proton-lithium nuclear reaction took place. 
Many studies of reactions between the nuclei 
of the light elements were made from 1932 
onwards, and some of the reactions which are 
of most interest for the thermonuclear work 
are listed in Table I. There are two possible 


TABLE | —Fusion Reactions 
D D -> He* n 3-25 MeV 
D D—T p+ 4 MeV 
I D -— He* n 17-6 MeV 
He D — He* P 18:3 MeV 
Li® D -—» 2He* 22'4 MeV 
Li’ + p —» 2He* 17-3 MeV 


deuterium-deuterium reactions, one giving 
tritium and a proton, the other forming He* 
and a neutron; the probabilities with which 
these two reactions occur are approximately 
the same. A third reaction of interest is that 
between deuterium and tritium, the reaction 
products being He* and a neutron with the 
release of 17-6 MeV of energy. 


FUNDAMENTAL IDEAS AND PROBLEMS 


If every deuterium nucleus present in an 
accelerated beam of deuterium ions were to 
make a nuclear collision when the beam struck 
a liquid deuterium target, there would be no 
difficulty about achieving an energy gain. 
Unfortunately a very large proportion of the 
deuterons in the beam will lose their 
energy in the target by interaction with the 
screening electrons without a nuclear collision 
taking place. In the Cockcroft-Walton 
experiment only one proton in 10° striking the 
target made a nuclear collision. In principle, 
this loss could be avoided by firing two beams 
of energetic deuterons at each other, but it is 
a simple matter to show that the ion-beam 
densities required to make this a_ useful 
method would be impractically high. The 
alternative approach is to use a hot gas. At 
the temperatures necessary for the reaction 
rate to be useful, deuterium gas is fully 
ionised. The electrons and ions are com- 
pletely dissociated, but both will be present 
in the reaction vessel and charge neutralisa- 
tion will normally take place to a high degree. 
A hot gas in this state is termed a plasma. 
The energetic ions will, in general, make 
many collisions, depending on the gas tem- 
perature, before undergoing a nuclear reac- 
tion. 

Energy can be lost from the hot gas by 
radiation and by the escape of energetic 
particles to the walls. The radiation is 


primarily by the process known as Brems- 
Strahlung, i.e. the radiation from energetic 
electrons when they change direction as they 
pass through the electric fields of the nuclei. 
In any hot plasma which can be established 
on a laboratory scale the radiation will leave 
the system without scattering, and the 





Stephan-Boltzmann 7* law will not be 
applicable. The intensity of radiation can be 
established only by detailed consideration of 
the process. Cillie,? Thompson? and Spitzer* 
have shown that the power radiated per unit 
volume is 


Pr=1-4x 10-" Z*nn,T'* ergs/cm®/sec (1) 


where Z is the atomic number, n; and n, are 
the numbers of ions and electrons per unit 
volume, and 7 is the absolute temperature. 

It is of interest to note that the radiation is 
proportional to Z? per electron-ion collision. 
This shows the need to keep the number of 
impurity atoms present in a deuterium gas 
very small, in order to avoid excessive radia- 
tion losses. 

Calculations have been made of the power 
released in hot plasmas of deuterium and a 
deuterium-tritium mixture as a function of 
temperature. Lawson® considered the power 





Fig. 1—Instability modes in a pinched discharge 


balance of a pulsed system in which the gas 
was heated for a time ¢; to be of use the 
energy released during this time must be 
greater than the sum of the energy given up as 
radiation and the energy fed into the gas which 
is returned to the walls, and Lawson showed 
that the ratio between the power released and 
that supplied is proportional to nyt. 

When nt~10'* the temperature required 
for a useful reactor using a deuterium- 
deuterium reaction is about 3 = 10® deg. K, 
while for a tritium-deuterium system, where 
conditions are easier but still severe, it is about 
5x10? deg. K. Thus the main problems 
facing the physicist and the engineer are to 
heat the ions to the required temperature, and 
to isolate the hot gas from the walls of the 
reaction vessel for a period long enough to 
ensure that a sufficient fraction of the nuclei 
present make nuclear collisions and so release 
more energy than is supplied. 

All the devices being studied rely on a 
magnetic field to hold the hot gas away from 
the walls of the containing vessel. In prin- 
ciple, a magnetic field reduces the flow of 
charged particles across it, but the flow of 
particles along the magnetic field lines 
remains unhindered. In order to confine a 
hot plasma, either the magnetic lines must 
close within the containing vessel or a means 
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must be provided to prevent leakage along 
them. 


CLOSED-LINE CONTAINMENT SYSTEMS 

Principle of the Pinch—The pinched dis- 
charge is a closed-line system which has 
received attention in several laboratories, and 
the self-constricting properties of a current 
passing through an electrolyte were first 
described by Northrup in 1907.° In a pinched 
discharge the ionised gas contracts through 
the action of the magnetic field which accom- 
panies the current flowing through it. In a 
straight tube there is radial containment only, 
but the end losses may be eliminated by 
making the discharge tube a toroid. 

The magnetic field, He, exerts an inward 
pressure given by H,?/8x, and the outward 
gas pressure is nk7T, where n is the particle 
density, k is Boltzmann’s constant, and T is 
the absolute temperature. The ratio between 
these two pressures is denoted by 8: 


os abe 
Her * (2) 
In a simple pinched discharge the particle 
pressure balances the pressure due to the self 
magnetic field. Thus, for a uniform plasma of 
radius r, He=2//10r, and N=nr’n; insert- 
ing these values in equation (2) with 8=1 gives 


[?=2x 10°NKT . (3) 


where / is in amperes and N is the number of 
particles per unit length of the column. 

This important relationship was first ob- 
tained by Bennett.’ For a given value of / 
and N the temperature is thus independent of 
the radius of the discharge. Experiments 
indicate that the value of n with which it is 
necessary to operate lies in the region of 
10%~10'* particles/em*. With a pinch radius 
of 10cm, currents of 10°-10’A would be 
necessary to attain the required temperatures. 
In studies of pulsed processes of short 
duration currents up to 10®A and rates of 
rise of 10'°-10"A/sec with densities in the 
region of 10" particles/em* have been used. 
When its rate of rise is rapid, current starts 
flowing through the gas in a thin cylindrical 
shell close to the tube wall, owing to the skin 
effect. As the current builds up it contracts 
inwards, owing to the presence of the self 
magnetic field, carrying the ionised gas with 
it. The radial velocity of propagation is 
usually supersonic, so that the ionised gas 
becomes compressed into a thin wall.*-" 

Studies of pinched discharges soon showed 
that a highly constricted column of hot gas is 
unstable against forces which distort its shape. 
It is easy to illustrate that this is so on 
physical grounds. A current flowing along a 
straight wire is accompanied by magnetic lines 
of force which form rings in planes perpen- 
dicular to the wire, with their centres on its 
axis. A small local disturbance of the wire 
will result in an increase in magnetic field 
on the concave side of the disturbance, the 
result of which is to increase the initial dis- 
turbance. Theoretically the column may have 
an infinite number of modes of instability, and 
two! of these are shown in Fig. 1. In the 
ordinary dynamic pinch it is theoretically 
possible’*. * to obtain a positive energy gain 
before the instabilities destroy the pinch, but, 
apart from considerable practical difficulties, 
the resultant energy release would be on an 
explosive scale. 

It may be seen intuitively that a moderate 
amount of longitudinal magnetic field should 
provide some degree of stabilisation. If an 
axial magnetic field fills the tube mitially, it 
will be trapped and compressed by the highly 
ionised shell of hot gas travelling inwards. 
These trapped magnetic lines form a back- 
bone for the discharge, and the stabilising 
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effect of a longitudinal magnetic field applied 
either inside or outside the pinch column has 
been analysed.'*-'* Theory suggests that the 
very fast-growing sausage-type instability is 
suppressed by a moderate amount of longi- 
tudinal magnetic field. The next mode, or 
corkscrew instability, 
then tends to pre- 
dominate, and theory 
predicts that this can 
be controlled within 
limits if the discharge 
is contained in an ex- 
ternal conducting shell. 
The main condition 
predicted theoretically 
as necessary for com- 
plete stability is that 
the longitudinal mag- 
netic field remaining 
outside the pinch 
should be small com- 
pared with that which 
is trapped. 

The emphasis on 
separation of the Hz 
and Hg fields under- 
lines the importance 
of producing a very 
highly conducting shell 
between the two fields, 
for the Hg field is deter- 
mined by the current 
flowing in the plasma, 
and this must disappear 
as the pinched plasma 
escapes from contain- 
ment. One of the main 
objectives of the pinch 
work is to create very 
quickly a highly con- 
ducting current shell 
which will contract and 
in doing so trap and 
retain within it, for Fig. 
longer times than have 
yet been achieved, the Hz field. When the axial 
H; field is trapped there is an outwards mag- 
netic pressure in addition to the gas pressure, 
with the result that @ must be less than unity. 

If the rate of current build-up is about 10° 
instead of the 10'®A/sec or more which has 
been used in much of the fast pinch work. 


Be 
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then different dynamic conditions may be 
expected. In particular, with the slower rate 
of compression there will be negligible heat- 
ing by shock-wave processes. Instead, the 
current will be distributed throughout the 
column of the gas and Joule heating will take 


Snens 190 ////sui. srs. 
J ee one) 





2—** Zeta ’’ equipment at Harwell 


place in the same way that a wire carrying a 
current is heated. However, instabilities are 
still to be expected. The stability theory for 
pinches with volume current distributions'®-!7 
is in a less advanced state than is the case 
where the current might be considered as 
being on a surface. Up to the present, no 


TasBLe Il—Fusion Devices Described at Geneva 





Dimensions Dis- Mag- | Plasma Dis- Temperatures 
Classification Device Location ~— charge netic density, | charge : 
Diameter current, | field, ion/cm time, | Electron, lon, 
Bore, | or length, MA kG 10'* sec deg. K deg. K 
cm cm 10 10° “10 
{| Uppsala torus Sweden 23 CO 130 —~1-0 
Saclay torus France “ 78 —)-05 1-0 10 
Toroidal || Alpha U.S.S.R 150 450 ~A)-2 Believed similar to Zeta 
stabilised j | Zeta U.K 100 300 0-2 0-01 100 1-5 5Q* 
pinch } | Perhapsatron $4 U.S.A 14 70 0-3 0-5 1 1 10+ 
| | Gamma pinch U.S.A 10 60 0-3 1-0 5 
| | Sceptre U.K 0 110 0-2 0-1 10 1 0+ 
| Moscow torus U.S.S.R 48 125 0-2 0-04 2 1-53 
{ | Moscow linear pinch U.S.S.R 40 50 —~1-0 70 0-1 5-10 104 
| | Uppsala linear pinch Sweden 30 60 0-4 
} | Munich linear pinch Germany 20 50 0-4 10 0-1 ~10 
| | Columbus II U.S.A 10 30 0-8 | 0-1 
Linear | Columbus $4 U.S.A 13 60 0-25 5 0-5 i 
pinch ‘ Columbus T1 U.S.A 15 600 0-07 0-1 100 0-3 0-1 
Maggi .. U.K 15 28 0-5 30 0-1 
| Saclay linear pinch France 28 100 0-2 
|| Triaxial pinch U.S.A 10 100 1-3 5 0-5 
Screw dynamic U.S.A 10 20 0-25 5 0-1 
3 
fi Bi U.S.A 5 450 x0 | 0-003 100 
B2 U.S.A 5 600 | 
Stellarator B3 U.S.A 5 600 50 } 5 
B65 U.S.A 1S 500 20 0-001 100 
os U.S.A 20 1200 50 Not yet completed 
Pilot model U.S.A 100 )=—|)=— 1000 1-6 0-0001 1-3 MeV le ) 
Astron { Final power reactor U.S.A 200 2000 40 0-007 | 50 MeV fs Seection 
D.CX. USA so. CO! 50 10 600 keV molecular ion injection 
Mirror or [ Ogra US.S.R 140 2000 5 200 keV molecular ion injection 
adiabatic 4 Fax | US.A 45 270 25 10-15 keV molecular ion injection 
trap device | | High compression U.S.A is 100 44 0-01 1000 1000 100 
{| Scylla .. U.S.A 7 7 38 ~10 ~)-1 
Rotating Ixion . U.S.A 24 86 10 0-01 100 
plasma Homopolar U.S.A 25 10 13 1-0 1 





* By Doppler broadening of impurity light 





t By magnetic pressure balance 


+ From piezo-electric measurements 
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improvement in stability has been predicted 
for the slower pinches, and the theories ar: 
unable to explain the plasma confinement 
which has been observed in Zeta and Sceptre 

Experimental Pinch Installations and Results 
—Seven linear pinch installations and eight 
using toroidal tubes were described at 
Geneva, and their characteristics are sum- 
marised in Table Il. The peak discharge 
currents used vary from 0-05 to 1-0MA, the 
plasma densities from 10'* to 7 x 10!” ions 
cm’, and the pulse time from a microsecond 
to a millisecond; the electron “temperatures” 
(usually estimated) have been in the region of 
105-10° deg. K and the ion “temperatures” 
between | and 5x 10° deg. K. In most cases 
“temperature” needs to be in quotation marks, 
because it is estimated either from a know- 
ledge of pressure, density, magnetic field, &c., 
or from a spectroscopic measurement which 
is unable to distinguish between thermal 
motion and rapid irregular motion of the 
plasma. 

It may be shown that in the fast linear 
pinch the temperature at the first maximum 
contraction is proportional to d//dt, and for 
an LC circuit the initial rate of rise of current 
is given by 

dl V, 

a L 
where Vy is the starting voltage and L the 
total circuit inductance. To obtain a high 
temperature by rapid compression'* demands 
that V be high and L low. Two installations 
have been built at the Atomic. Weapons 
Research Establishment, and Table III gives 


(4) 


TaBLe [11!—Characteristics of A.W.R.E. Fusion 


Devices 
6kJ bank = 45kJ bank 
Nominal capacitance, uF 121 100 
Number of units . , cs 109 200 
Nominal working voltage, kV ... 10 30 
Inductance (without tube), muH 8-50 5-5 
Inductance of condenser and spark gaps, 
muH . a ; * 1-31 1-8 
Inductance of cables, muH ad 3-64 20 
Inductance of collector plates, mH 3-55 1-7 
Short-circuit dl/dt, amp/sec ; 1-2 x 10 5-5 x 10" 
Short-circuit current, MA 1-1 3-6 
Peak trigger voltage, kV “si 20 30 
Trigger-voltage rise time, millimicro- 
second j as Ss 15 1S 
some of their characteristics. The main 


features of the circuit used have been the 
reduction of the inductance by capacitor 
design and by multiple parallel switching. 
The main problem here is to fire the large 
number of spark-gaps used as switches in a 
time which is short compared to the transit 
time of pulses through the cables connecting 
them to the common load. The trigger spark- 
gap used was of very low inductance, having 
a spacing of approximately 2mm and a work- 
ing pressure of several hundred pounds per 
square inch. The main-bank spark-gaps 
worked at atmospheric pressure, and the 
statistical lag was kept within 10-*sec by 
careful attention to design. The discharge 
tube used on the small bank was 28cm long 
and 15cm bore. 

Installations using a slow rate of current 
rise are Zeta,!® Sceptre?’ and Alpha.”' In 
Zeta (Fig. 2) the current builds up to its maxi- 
mum value in | millisecond and the duration 
of the pulse is about 5 milliseconds; the basic 
circuit is a capacitor discharging through a 
mechanical switch into the primary circuit o! 
an iron-cored transformer, the secondary 
being the gas in the torus. The four main 
components are: 

(a) A 1600 uF 25kV capacitor bank designed for un 

directional voltage operation under maximum load condition 

(6) An iron-co transformer capable of handling 7' 

sec/turn at each pulse. 

(c) An aluminium torus with a bore of 1m and a mea 
circumference of 12m fitted with a liner system to reduct 
power arcing. 


(d) Windings on the torus to provide a magnetic field up t 
| kG parallel to the gas current. 


Currents in excess of 0-2MA flowing fo 
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3-5 milliseconds were measured. Both induc- 
tance and magnetic search-coil measurements 
showed that the current channel was con- 
stricted into the centre of the torus. It was 
observed that the magnetic-field fluctuations 
increased as the contaminant gases present in 
the system decreased, suggesting that the 
plasma became more unstable. The observed 
distribution of magnetic fields has yet to be 


explained. 

Present Status of the Pinch Programme.—All 
experimenters have now observed neutrons to 
a varying degree. While the conditions for 
production vary somewhat, no one has yet 
claimed that they have arisen from nuclear 
reactions in a plasma in which the particles 
are in thermal equilibrium. Observations on 
both fast and slow pinch systems have shown 
that a large unaccountable energy loss is 
always present. The cause of this is being 
investigated. 

Some evidence!” 7? has been produced that 
large numbers of electrons may be gaining a 
large amount of energy and escaping across 
the magnetic fields. However, much more 
needs to be known about the loss mechanism 
before we can be certain of it and able to say 
whether it can be avoided by a suitable choice 
of operating conditions. 
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CONTINUOUSLY TRANSPOSED CONDUCTORS.—For 
use in transformer windings, continuously transposed 
strip conductors are now being manufactured by 
British Insulated Callender’s Cables, Ltd. 21, 
Bloomsbury Street, London, W.C.1. In the large- 
capacity transformer field, where conductors of large 
cross-section are required, it has been customary to 
wind a number of separate paper-covered conductors 
in parallel in one or more stacks, hand transposed 
to reduce copper losses in the conductor. With this 
procedure much skilled labour time is required for 
hand transpositions, and each strip in the conductor 
assembly has to be separately insulated with the 
required thickness of paper. These disadvantages 
are eliminated by the use of continuously transposed 
strip conductors, where the strips are individually 
insulated with a polyvinyl acetal enamel, then con- 
unuously transposed in strand fashion, and finally 
paper-insulated overall. Thus the transformer 
vinding can be made more rapidly, and the improved 

pace factor usually permits a smaller and more 
ficient design. 
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Institution of Naval Architects 
ANNUAL SPRING MEETING 


No. V—( Continued from page 661, April 24) 


HE spring meeting of the Institution of 
Naval Architects was continued on the 
morning of Thursday, March 26, with Mr. 
L. Woollard, M.A., in the chair, and the 
discussion of paper No. 6, the introduction 
to which was read by the secretary since the 
author was unable to be present. The paper 
was : 


STANDARD OF STABILITY ADOPTED IN 
JAPAN 


By ProressoR M. YAMAGATA, Dr. Eng. 


SYNOPSIS 


The paper describes in outline the “* Regulations 
for Stability of Ships,” with reference to the standard 
of stability required for passenger ships. External 
forces and elements of stability are considered and 
the application of the standard of stability to ships 
according to classified plying limits. Metacentric 
height and dynamical stability as criterions are 
examined, together with the effect of wind and waves. 
Maximum righting arm as a criterion is also studied 
as a factor in preparing the standard of stability. 


DISCUSSION 


Professor E. V. Telfer : This is not a very 
easy paper to understand or to present. 

In the author’s conclusions he states : 
** The first Government regulations respecting 
stability have been drawn up and the standard 
of stability for passenger ships has been 
developed in Japan. Japan is the first country 
where the effect of waves has been introduced 
directly in the standard adopted by the 
Government. Investigations have been made 
on various elements affecting stability, from 
which a method of comprehensive judgment 
of the stability has been developed. To 
comply with the standard, the stability of 
ships could be indicated by the draught and 
the corresponding metacentric height, which 
has enabled operators to estimate the stability 
from the metacentric height alone. Accord- 
ingly, the stability of a ship specified by Ship 
Subdivision Regulations, which was dealt 
with separately in the past, can be judged 
simultaneously by the same elements as dealt 
with in this paper.” 

I would underline that “ a method of com- 
prehensive judgment of the stability has been 
developed. To comply with the standard, the 
stability of ships could be indicated by the 
draught and the corresponding metacentric 
height.” That, I think, is the most important 
thing in the paper. 

The symbolism adopted in this paper gives 
rise to difficulty. We are to have an inter- 
national discussion on stability, and, although 
the various countries speak different lan- 
guages, when we come to mathematics we 
ought to adopt a common language. 

One must admire the courage of our 
Japanese friends in trying to teach the 
intangible and weigh up the imponderables. 
We try to take a more practical view of the 
subject, and those interested might well com- 
pare this paper with that presented by Mr. 
Steel a few years ago, which showed the 
practical approach. Their idea of what the 
author calls a comprehensive judgment of 
stability is something which has to be faced 
in our appreciation of this subject. 

The set of references given shows that a lot 
of information on this subject of stability 
is being produced in Japan at present. Most 
of the work covered by these references is 
quite new, and I think that if we could have 
had a summary of most of the findings of 





this new work it would have added to the 
value of the paper. 

Professor C. W. Prohaska : This paper will 
require much study before we are able to 
assess it. I know there are great difficulties, 
but they may be overcome if we make a 
serious attempt. I am not sure that the 
method advocated in the paper will be the 
best one to follow, but it is too early yet to 
judge the formule put forward. 

The method of presentation of the final 
results as shown in the paper (Fig. 24) is not 
new. I have used another method of pre- 
sentation, using a diagram, plotting the dis- 
placement of a ship against the vertical 
moment, and obtaining curves for displace- 
ment times KM and displacement times KG. 
bi! get, between the two, displacement times 


Mr. H. E. Steel : I would like to go into 
more detail in order to help those interested 
in this work to follow the paper better. 

The presentation of it is a reminder that 
British shipowners and the Board of Trade in 
1926 received copies of a tentative report of a 
special committee, on stability and loading, 
of the American Marine Standards Com- 
mittee. It proposed standards of stability for 
new passenger ships which looked very 
formidable. Careful analysis in the Board of 
Trade revealed that they reduced to fairly 
simple principles and to presumably agreed 
assessment of the risks. 


However, with the substantial immunity . 


of British passenger ships from casualties 
solely or primariiy due to inadequate stability, 
there was no sense of urgency about departing 
from British practice. That situation is 
hardly different now. Such losses have been 
absent from British home trade and domestic 
passenger ships for well over half a century, 
and they have been few and far between in 
ocean ships. Very broadly, the application 
of the continued experience of the owners, 
builders, surveyors and the Ministry of 
Transport has brought this about with the 
minimum of regulations. 

A present factor of considerable importance 
is that the severe requirements for damage 
stability in the International Safety Conven- 
tions go a long way towards ensuring that 
stability of passenger ships in their intact 
conditions is adequate. That situation is not 
dealt with in the present paper, although the 
American paper considered wing flooding. 

In a different order, the (a), (b) and (c) 
safeguards for intact stability are : 

(a) A GM such as to ensure that the ship 
will not heel more than 16 deg. or have the 
freeboard on the low side reduced by more 
than 80 per cent, through the combined 
effect of a beam wind of derived intensity, 
according to her service, and movement of 
her passengers transversely through nominal 
distances varying with the breadth of 
passenger deck and the density of persons 
permitted to occupy its area. 

(c) A maximum righting arm equal to 
9in for ships exceeding 42ft in beam and equal 
to 0-0215 of the beam for narrower ships. 

(b) Acriterion of dynamical stability, which 
is illustrated generally in the paper, intended 
to minimise the risk of capsizing or immersing 
a vulnerable opening in the deck. 

The attempt under (b) to introduce work- 
ably and reliably the effect of rolling, 
and so progress the empirical proposals of 
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Rahola, is the chief novelty in the paper. 
Existing Japanese and other research data 
and approximations have been discussed in 
the paper, to enable the amplitude of rolling 
to be calculated from the ship’s rolling 
period, the height of the centre of gravity 
relative to the waterline, and the draught. 
Where necessary, approximations to rolling 
period are permissible. 

The American Committee’s tentative pro- 
posals did not go so far, but included, in 
effect, a recommendation that the ship’s 
period should exceed ten seconds, with a view 
to minimising the risk of synchronism. 

In the absence of details of the ships con- 
cerned, their services and stability charac- 
teristics, it is very difficult to form an opinion 
as to the adequacy or even the usefulness of 
these proposals as a reliable standard. No 
doubt they will be tried out on a number of 
British vessels in due course, and this will 
facilitate proper judgment. 

It is felt that, perhaps in regard to stability 
more than in any other matter, the unfor- 
tunate simultaneous effect of several adverse 
influences may cause a loss. 

The best safeguard is not a standard that 
would be considered to be tailored to provide 
safety on nearly all occasions, but one that 
contains a substantial margin. 

It is very useful to have this paper available. 

Nevertheless, it would be quite premature 
to suggest whether British practice would be 
improved, or the reverse, by the adoption of 
these proposals. I do not like too many 
figures when dealing with stability, because 
those who have to deal with the matter tend 
to lose sight of the principles they are 
operating. 

Mr. B. N. Baxter: The standards of 
stability contained in this paper really amount 
to the adoption of proposals suggested by 

* various authors over the years, but modified 
mainly by present-day knowledge of wave 
motions at sea. 

The problem must be treated as a 
dynamical one, and because of this the value 
of the righting moment when the ship is 
heeled among waves is of primary importance. 

It has been shown by Baker and others 
that the longitudinal motion of the ship 
affects the transverse stability because of 
changes in the buoyancy and position of the 
centre of buoyancy, when moving in waves, 
as when a ship is rolling among waves the 
distribution of buoyancy and, hence, the 
centre of buoyancy, is also changed because 
of the orbital motion of the particles of water 
in the waves, i.e. the Smith effect. 

One common method of taking account 
of this is to calculate a modified displacement 
for the ship and then to multiply it by the 
statical value of the righting levers. There 
is evidence to show that in fact the righting 
lever is not only modified at critical angles, 
but it has disappeared before a theoretical 
critical statical angle has been reached. 

Several authorities have suggested that 
standards of stability should be based mainly 
on the result of inquiries on casualties, and 
this method has a lot to recommend it. It 
would be of interest to know whether the 
Japanese Government have applied their 
present criteria to known casualties in order 
to see if, in fact, those casualties would have 
been averted if the present recommendations 

had been adopted. 

The problem of a criterion of statical 
stability is not amenable to a rigorous mathe- 
matical solution because of the number of 
complex variables. However, the present 


paper provides evidence of the behaviour 
of ships at sea, and the more such evidence 
is collected and studied, the more accurate 
will be, not the final, but the temporary 
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empirical solution to the problem of standards 
of stability. 

The spring meeting was concluded on 
Thursday morning with the reading of paper 
No. 7, which was : 


TONNAGE MEASUREMENT 
By Dr.-ING. LuiGi CRISTIANI 


SYNOPSIS 

Having set out the advantages of an International 
Rule for Tonnage Measurement of Seagoing Vessels 
the author makes suggestions for : 

(1) Limiting the measurement to gross tonnage. 

(2) Identifying the tonnage deck with the freeboard 
deck. 
(3) Simplifying the calculation of underdeck ton- 
nage by using the block coefficient whenever possible. 

(4) Exempting from measurement the spaces con- 
tained in superstructures and available only for cargo. 

In conclusion, the author compares the results of 
gross tonnage calculations for various types of vessels 
computed by existing methods and by the method 
modified in accordance with the author’s suggestions. 


DisCUSSION 

Sir Stanley V. Goodall : In the paper the 
author states that the first point to be dis- 
cussed might be the choice of a criterion to 
identify a seagoing vessel and how best to 
represent her commercial value. | interpret 
that as the capacity of a ship to pay her dues. 
I do not think anybody would maintain that 
under the present system the gross tonnage 
represents the commercial value of the ship. 
If services rendered were considered, it would 
be found that the gross tonnages were 
formerly very different from what they are 
to-day, and | think Dr. Cristiani is right to 
say that he would base his proposals on the 
existing system, which is some sort of 
measurement of the internal capacity. 

The next thing he wishes to do is to abolish 
net tonnage. The naval architect would like 
to see the end of net tonnage because the 
tonnages which are allowed in passing from 
gross to net tonnage represent one of the 
handicaps from which he suffers. I think 
the author is wise to link up his proposals 
for an international tonnage agreement with 
the international load line rule. 

With regard to the open shelter decker, 
this is a fine type in peace time, but it is 
vulnerable in war, yet nothing has been done 
to modify the open shelter decker rule. | 
cannot believe that it is beyond the wit of 
man to modify the tonnage rules in such a 
way that the shipowner retains an advantage 
from the open shelter decker in peace, and, 
at the same time, it becomes a less vulnerable 
ship in wartime. 

The author concludes with the hope that 
his observations will be found worth studying 
by naval architects. I am sure they will be ; 
but naval architects cannot do much more 
about it than talk. He should take his 
proposals to the powers that be. If he does 
so, I hope his reception will be more cour- 
teous than mine, because | was practically 
told : ** Naval architects don’t pay tonnage 
dues ; mind your own business.”’ | maintain 
that it is the business of the naval architects 
to convince the powers that be that they 
could have better ships at no higher cost, 
possibly less cost, if these tonnage regulations 
were reasonably modified. 

Mr. R. J. Shepherd: Uniformity js 
undoubtedly the most important considera- 
tion and is the main principle underlying the 
“Convention for a Uniform System of 

Tonnage Measurement of Ships,”’ signed at 
Oslo on June 10, 1947. Under Article | of 
this Convention the contracting governments 
undertook to observe the regulations entitled 
“International Regulations for Tonnage 
Measurement of Ships,” issued by the League 
of Nations on June 30, 1939. I think Dr. 
Cristiani does less than justice to the present 
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position when he states that “* no conclusion 
was reached.” 

The Moorsom system has had world-wide 
adoption and there exists to-day a consider- 
able measure of international agreement. 
The problem of closer unification is now 
under consideration by a committee set up 
by the Inter-Governmental Maritime Con- 
sultative Organisation. 

The author’s suggestion to abolish the 
use of net tonnage is reasonable but not 
new, and | doubt whether the consequential 
practical problems can be readily dismissed. 
The ratio of net to gross has always been of 
interest, and the very low ratios obtainable 
under certain rules would seem to justify the 
author’s suggestion. The rules of some port 
authorities permit them to impose an 
arbitrary minimum to the ratio, and an alter- 
native to abolishing net tonnage altogether 
could, perhaps, be found by the use of an 
average value. 

The suggestions for open shelter deck 
ships reinforce those already put forward by 
Professor Prohaska. The existing practice 
regarding exemption of cargo spaces would 
be preserved without the necessity for the 
cutting of tonnage openings, with a conse- 
quential amendment to the definition of 
freeboard deck employed in the Load Line 
rules. 

It is interesting to speculate on the overall 
effect which British Rules for exemption 
have had on the design of cargo ships. Under 
these rules it has been possible to build 
extensive erections above the upper deck 
without incurring a tonnage penalty, but 
thereby affording considerable protection to 
such vulnerable features as deck openings to 
cargo and machinery spaces, and also raising 
the * platform ” for the crew. This develop- 
ment has produced the open shelter deck 
ship, which is much superior to the type of 
ship which it replaced, namely, the single 
deck ship with poop, bridge and forecastle. 

The remainder of the paper offers a means 
whereby the computation for gross tonnage 
may be simplified, but the method evidently 
rests upon the availability of reliable know- 
ledge of the ship’s displacement ; failing 
this, recourse must be had to measurement 
of the under-deck tonnage by current pro- 
cesses. British Rule II provides a simplified 
method which can be applied directly to a 
ship whether she is in dry dock or afloat, 
but its application is restricted under Section 
77(2) of the Act. 

Mr. Skinner : I think it would be as well 

to reflect on the reasons which led up to the 
system of tonnage measurement which we 
now use. The first reason was the need to 
avoid penalising the newly developing steam- 
ships, and, secondly, there was the need to 
improve conditions and provide amenities 
for the crews. 
_ The first reaction to any new set of rules 
is to consider how to get the best out of 
them, and that led to the development of the 
Shelter decker, which has proved effective 
commercially. But it could equally have led 
to an objectionable type. Therefore, when 
new ideas are being introduced one has to 
be careful about what is being done to provide 
opportunities for evasion of the new Rules 
Also, it is dangerous to try to adjust new 
Rules to agree with tonnages which are 
produced under the old system. 

In this particular case, in order to line up 
with the existing system, it is necessary fot 
the author to put a minimum value on this 
block coefficient of 0-65. It is also necessary 
for him to exempt cargo spaces above th: 
tonnage deck. But when the new Rule comes 
Out, the passenger ship owner will say, wh) 
Should not spaces filled with passengers b: 
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exempted, for, after all, they are cargo. 
That would be a very difficult argument to 
rebuff. Why not just take the under-deck 
tonnage or the displacement ? 

Again, if you start exempting spaces, 
you will be faced with the differences between 
different types of ships. With some new 
system it may be that, for a passenger ship 
and a tanker of roughly the same length, 
the tanker might have a larger tonnage. 
This does not matter very much because the 
ships are not in competition. 

Professor C. W. Prohaska: There are 
things in the tonnage rules that could be 
revised whenever we are able to get revision ; 
but it will be difficult to get them revised. 
The proposed amendments might affect the 
tonnage of a few passenger vessels, but these 
changes will be so small that there will be 
no reason at all for the dues to be changed. 
The changing of the dues is what the ship- 
owners are afraid of. Therefore, | think the 
best thing we could do at present would be 
to go for a proposal which can increase the 
stability and the safety of shelter deck ships. 

Mr. Marsden: While I sympathise with 
the author’s views on simplifying the present 
method of measurement, it will be realised 
that this method is an international standard. 
Only a few of the allowances vary as between 
nations. Therefore, it would appear logical, 
in order to reap the advantages as detailed 
in the paper, to obtain an international 
agreement on the allowances which are in 
variance. The simplification could then be a 
matter for discussion by the participating 
countries, to ensure uniform interpretation 
of their regulations, &c. 

It was in 1862 that the British Board of 
Trade fully realised the importance of a 
uniform system of tonnage measurement, 
and in a memorandum announced that, if 
one system could be adopted by all maritime 
nations, the advantages gained would be very 
great. 

The main stumbling block to an inter- 
national agreement appears to be the 
allowances. There is only one major dif- 
ference between Oslo Convention Rules and 
the British Rules, i.e. the requirements for 
exemptions of open spaces using tonnage 
openings. The United States Rules and 
British Rules vary on a further two allow- 
ances: (1) Exemption of passenger spaces 
above the deck which is not a complete deck 
to the hull. British Rules include these 
spaces in the measurement. (2) Exemption 
of water ballast spaces in U.S. Rules ; these 
spaces are deducted in British Rules. 

We have had proposals from Dr. Cristiani 
and from Professor Prohaska which would 
solve this situation. 

The exemption of passenger spaces appears 
to be fully against the theory of tonnage, 
which is to measure all closed-in spaces, 
especially those which are earning. To assist 
with the understanding of this exemption in 
the U.S. Regulations, | quote from the book, 
Principles of Naval Architecture, Vol. 1, 
by Rossel and Chapman: “This was 
intended to apply to lake and river steamers 
but, as the law did not so specifically state, 
it was applied to the measurement of sea- 
going vessels.” 

Whether water ballast spaces are exempted 
or deducted does not appear to be all- 
important, providing that some allowance is 
made for these most important spaces 
required for safe navigation, and yet non- 
carming spaces for the shipowner. 

Mr. L. Beckwith : I feel that before any 
attempts can be made to simplify the present 
tegulations some measure of international 
‘greement must be reached over the out- 

landing differences, for any attempt to 
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modify one set of tonnage laws would only 
create confusion. 

The differences between the mode of 
measurement adopted at present in this 
country and that adopted by the signatories 
of the Oslo Convention are insignificant in 
comparison with the differences between 
these two systems and the American Regula- 
tions. 

It is possible to have two identical cargo 
ships of, say, 10,000 tons deadweight, one 
measured under the British system and the 
other under the American system. Their 
gross tonnages may vary by as much as 
300 or 400 tons, depending on the space 
available for permanent water ballast. Bona 
fide water bailast spaces are exempt from 
inclusion in the gross tonnage under the 
American Regulations, the total amount 
being unlimited. Under most other national 
Regulations water ballast spaces are included 
in the gross and allowed as a deduction, a 
limit being applied. 

Another difference is in the treatment of 
passenger spaces. Under the American 
system these are exempt from measurement 
on all decks above the first tier of super- 
structure on the upper deck ; no allowance is 
made under other Regulations. 

Mr. W. MacMillan: However good the 
reasons for simplification may appear to 
naval architects, sweeping revision seems to 
me to be quite unrealistic and to hold no 
hope of support from the shipping industry. 
There is too great a weight of legislation of 
one sort or another and too many economic 
factors, dependent upon tonnage, to admit 
of serious consideration being given to 
drastic change. If change is to come, it 
must be brought about for reasons other than 
idealistic ones. 

I find the author’s proposed formula for 
under-deck measurement unconvincing, in 
spite of the comparative figures he has 
quoted. To my mind it is fortuitous that he 
has been able to show that his calculated 
tonnages are, in some cases, within striking 
distance of existing Rule tonnages. A 
formula which neglects depth of framing and 
which employs displacement at load draught 
can hardly be expected to produce reliable 
comparative figures in ships of varying types 
and arrangement, even if they do have 
similar dimensions and form. 

The proposed elimination of net tonnage 
will not commend itself to all, since it could 
influence adversely the design of spaces now 
deductable, or for which allowance is given. 

Identification of the tonnage deck with the 
freeboard deck, if it is to have real merit, 
will require a redefinition of the freeboard 
deck. In Lloyd’s Register we think that the 
freeboard deck could very well be defined 
as “* the deck from which the freeboard depth 
is to be measured to give the draught desired.” 
This would take care of the closed shelter 
decker without the need to make an exception 
of it, as proposed. 

The suggested abolition of tonnage open- 
ings in decks and in superstructure and 
*tween deck bulkheads and the exemption, 
under conditions, of enclosed spaces above 
freeboard deck, commends itself very strongly 
to those of us who have to deal with the safety 
of ships from the point of view of sea- 
worthiness and retardation of fire spread. 

Professor E. V. Telfer : We have heard of 
someone saying that tonnage is not our 
business as naval architects ; we do not pay 
the dues. But tonnage has very little 
influence on the dues, which differ around the 
country. 

If you examine what a tonnage system 
should perform or provide, there is a good 
case for measuring the volume of a ship and 
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not simply the linear dimension. On the 
other hand, it might have cost dock autho- 
rities a very large amount of money to provide 
for lengthy ships and for taking them out of 
the water they may have had to provide 
lock gates. So that, whereas we might have a 
figure of 10,000, representing volume, the 
dock authorities in coming to their own price 
for their services will have to consider a 
quantity for the particular length and for 
that volume, another quantity depending on 
the draught they had provided, and another 
for the beam. So that it is quite wrong to 
confuse the issue of tonnage dues with the 
factor for describing the size of a ship fairly. 

The way to regard the open and closed 
shelter decker problem is to forget about its 
history and to realise that the open shelter 
decker has smaller draught than the closed 
shelter decker, and that the closed one is 
carrying more deadweight than the open one. 
Again, the volume is greater in one case than 
in the other. So that the ships are of dif- 
ferent sizes and should be treated from 
different standards. Thus, we have the 
admission that ships of the same absolute size 
may have different tonnages. 


Retirement of Mr. H. F. Cronin 


THE chief engineer of the Metropolitan Water 
Board, Mr. H. F. Cronin, C.B.E., M.C., 
B.Sc.(Eng.), M.I.C.E., M.I.Mech.E., F.C.G.I., 
will be retiring on May 12 on attaining the age 
of 65 years. Mr. Cronin entered the Board’s 
service in 1920 and after serving as resident en- 
gineer of the Hampton group of pumping stations 
from 1928 to 1933, was promoted to the positicn 
of deputy chief engineer and succeeded to the 
post of chief engineer to the Board in 1939. 

In an appreciation of his services, the Board’s 
Works and Stores Committee points out tiat 
Mr. Cronin assumed his present office at a time 
when it became necessary to organise the engin- 
eering side of the Board’s undertaking to meet 
wartime conditions, and the magnitude of the 
task which confronted him in maintaining the 
supply to the Metropolis despite the heavy and 
continuous air attacks which were experienced 
was without parallel. In recognition of his out- 
standing services, His late Majesty King George 
VI in June, 1944, appointed him a Commander 
of the Most Excellent Order of the British Empire. 

After the war Mr. Cronin was faced with the 
difficult task of planning and implementing the 
Board’s capital works programme necessitated by 
the increased demand for water. This programme 
has included the completion of the William 
Girling reservoir and the construction of the 
Ashford Common works, the Thames to Lee 
Valley raw water main and the Walton South 


reservoir, apart from many works of lesser magni- ° 


tude. In 1945 he was elected president of the 


Institution of Water Engineers, and seven years 


later, president of the Institution of Civil Engin- 
eers. He is a co-opted member of the sub- 
committee of the Central Advisory Water Com- 
mittee on the growing demand for water. 
Mr. Cronin will be succeeded as chief engineer of 
the Metropolitan Water Board by Mr. W. M, 
Lloyd Roberts, the present deputy chief engineer. 





RESEARCH LABORATORIES EXTENSION.—Two new 
laboratory blocks are being built on a site adjacent 
to the existing buildings of the Mullard Research 
Laboratories at Salfords, near Redhill, Surrey. An 
extra 45,000 square feet of floor space will be pro- 
vided by the new buildings, which will consist of a 
three- and a four-storey block, housing the electronics, 
telecommunications, transistor applications and tele- 
vision laboratories which have been built up during 
recent years, parts of which have hitherto been operat- 
ing in temporary buildings. Improved facilities will 
also be available for the valve, semi-conductor and 
materials research activities. The contract for the 
new buildings has been awarded to James Longley 
and Co., Ltd., of Crawley, and that for the car park 
to Kaymat, Ltd., of Horsham. The arehitects for the 
whole project are Messrs. Norman and Dawbarn. 
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2300 H.P. Diesel-Electric 
Locomotives 


The most powerful diesel-electric locomotive yet erected in British Railways 
workshops under the modernisation plan is illustrated below, and is the 


first of ten being built at Derby Locomotive Works. 


There will eventually 


be 147 locomotives in this series, construction being shared between Derby and 
Crewe, and all will be allocated to the London Midland Region to replace steam 


locomotives on main-line passenger and other services. 


They are to be known 


as the “* Peak” class and the first carries the name * Scafell Pike.” 


HE latest addition to the Type 4 (2000 h.p. 

and over) diesel-electric locomotives for 
British Railways is a 1 Cy-C,1 (Fig. 1) 
recently completed at Derby Locomotive 
Works and fitted with Sulzer diesel engine 
and Crompton Parkinson electrical equip- 
ment (with control gear of Allen West 
manufacture). A total of 147 of these loco- 
motives has now been ordered, all to have 
power equipment by the same main con- 
tractors. 

Maximum weight in working order is 
138 tons 2 cwt, which is distributed between 
six driving and two carrying axles as shown 
in Fig. 2. Type 4 diesel-electric locomotives 
already in service on British Railways have 
the same wheel arrangement but weigh 133 
tons for a rating of 2000 h.p. 

The outline of the locomotive underframe 
is formed by a continuous 10in by 34in 
channel, with cross-stretchers forming engine 
and bogie bearer and pivot supports. Longi- 
tudinal box section members run down the 
centre of the underframe from each end of 
the locomotive to the cross-stretchers of the 
sub-frame carrying the engine-generator set. 
These act as structural members, and also 
form air ducts for ventilation of the traction 
motors. Under each cab this tubular mem- 
ber is braced to the side members by a 
number of I-section beams, under which is 
mounted a spring support for loading the 
outer carrying axle of the bogie. Two cross 
members above each bogie carry the seg- 
mental bogie bearings. 

The bogies, each of which has three driving 
axles and one carrying axle, are based on a 
design developed for earlier electric and 
diesel-electric locomotives on the Southern 
Region, as were those of the previous Type 4 
diesel-electric locomotives of the D200 series. 
They are of welded and riveted construction, 
with plate side frames to which fabricated 
cross-stretchers are riveted. The centre pair 
of cross-stretchers carries the segmental 
bearings on which the underframe rests, and 
an auxiliary support is placed forward of 
these to spread the load on to the front 
carrying axle via the spring support men- 
tioned above. Two spring-loaded side-bearers 
rest on the drag box carrying buffers and 
drawgear at the outer end of the bogie. 

Each carrying axle forms a pony truck 
within the bogie frame with its bearings 
mounted in a cannon box. 
links with spherical bearings are arranged to 
allow movement of the pony truck about a 
virtual point near the leading driving axle. 
The truck is controlled by side springs and 
is loaded by springs with spherical seats on 
the cannon box. A pump on the side of the 
bogie and driven from the axle lubricates the 
pairs of links. 

Buffing and drawgear are mounted on the 
bogies, so that tractive forces are transmitted 
from the bogies through the segmental 
bearings to the underframe cross members, 
and thence via the central tubular and side 
channel members to the sub-frame. 


Two pairs of 


ENGINE-GENERATOR SET 

The Sulzer 12LDA28 engine in these loco- 
motives is a development of the twin-bank 
engine for rail traction supplied before the 
1939-45 war for 4400 h.p. double-unit loco- 
motives of the French and Roumanian 
railways, and since ordered by the same 
administrations for single-unit Cy-Cy loco- 
motives. In its present form it is a twin-bank 
pressure-charged 12-cylinder four-stroke 
engine rated at 2300 h.p. at 750 r.p.m. In later 
locomotives some of the engines will have an 
increased rating of 2500 h.p. at 750 r.p.m., 
with a test bed rating of 2750 h.p. 

The first ten engines are being supplied 
from the Winterthur Works in Switzerland of 
Sulzer Brothers and the remaining 137 are 
being manufactured by Vickers Armstrongs 
(Engineers), Ltd., at Barrow-in-Furness, to 
the order of Sulzer Brothers (London), Ltd. A 
proportion of the engines will be fitted with 
pressure chargers of Swiss manufacture but 
the majority will have Sulzer pressure char- 
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driven by a single auxiliary motor, construc 
ted to traction standards, which can be run 
off the battery independently of the engine 
The water pump is overhung at one end of 
the machine, and the oil priming and fue! 
transfer pumps are driven from a common 
pinion at the other end. 

The generator group is mounted on an 
extension of the engine framing, and the 
complete power unit is carried on the sub- 
frame in the centre of the underframe, the 
sub-frame cross members being extended 
transversely to meet the continuous channel 
section of the underframe. 

The main outline dimensions of the 
Crompton Parkinson generator set contain 
two machines which are combined to save 
space and to economise in weight. This is 
the largest traction generator so far con- 
structed in Europe. The main generator 
section is a ten-pole machine with a con- 
tinuous rating to B.S. 173/1941 of 1531kW, 
580V, 2640A at 1080 r.p.m. The auxiliary 
generator is an eight-pole machine with a 
continuous rating to B.S. 173 of 90kW, 220V, 
410A at any speed from 650 to 1080 
r.p.m. 

A single roller bearing is provided at the 
outer end of the set, the main and auxiliary 
armatures being mounted on a_ hollow 
“ bottle *’-shaped_ cast-steel rotor bolted 
directly to the synchronising gear “* take-off ” 
shaft of the engine, which is rigidly mounted 
in a supporting bearing. The generator 
bearing is easily accessible and, if necessary, 
can be replaced without disturbing any other 
part of the machines. The whole rotor 
arrangement is of great mechanical strength 
to enable it to act as a flywheel for the diesel 
engine and to withstand the inherent cyclic 





Fig. 1—1C,-C,1 locomotive “ Scafell Pike ”’ 


gers manufactured in the Leavesden Works 
of the De Havilland Engine Company, Ltd. 

This is the largest engine in the Sulzer 
LDA28 range of rail traction engines, some 
particulars of which were given in our 
August 1, 1958, issue, page 180, in connection 
with the six-cylinder version installed in the 
thirty locomotives of 1160 h.p. being built 
by British Railways at Derby. In the present 
engine the cylinders are arranged in two 
vertical banks of six, each bank with its own 
crankshaft driving a common output shaft 
through straight spur gearing. A step-up 
ratio is employed in the gearbox to increase 
the main generator speed to 1080 r.p.m. at 
full load. 

Pumps for cooling water circulation, lubri- 
cating oil priming and fuel transfer are all 


variations of torque. 
the main and auxiliary sections into a single 
rotor provides the attributes of minimum 
length and maximum strength whilst avoiding 
excessive weight. 

In this machine the main generator com- 
mutator is at the driving end. The auxiliary 
generator is partly accommodated within the 
field system of the main generator without 
increase to the overall length. Its commu- 
tator is at the outer end and its magnet frame 
is incorporated in the end shield of the 
combined machine (Fig. 3). The main 
generator is fitted with compensating wind 
ings of a design patented by Cromptor 
Parkinson, Ltd., which enables all winding: 
of a field coil (self-excited, separately excited. 
decompounding and starting) to be removed 


The combination of 
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Fig. 2—Principal dimensions and weight distribution of locomotive 


and replaced with the compensating winding 
in position. 

High-temperature glass insulation is used 
throughout, consisting of a glass and mica 
combination without class “‘A”’ reinforce- 
ment. The brushgear of the main generator 
is carried on a ring which may be completely 
rotated by a crank handle and pinion drive 
engaging with teeth cut in the outer periphery 
of the ring. With this arrangement it is 
possible to gain access to all brush arms from 
a working position inside the locomotive 
engine-room. To release the ring for rota- 
tion, it is only necessary to remove two 
flexible connections and a dowel and slacken 
four nuts, the replacement of the dowel 
ensuring that the brushgear is correctly set. 

Barring gear is incorporated to enable the 
engine to be turned during maintenance. 
This consists of a toothed ring manufactured 
integrally with the generator fan, and a de- 
tachable barring lever which when engaged 
with the teeth enables the armature to be 
rotated. 

The commutator of the main generator is 
of overhung construction and has a maximum 
wearing depth of fin. The auxiliary genera- 
tor commutator is of bolted construction 
similar to traction motor commutators and 
also has a wearing depth of tin. Other 
design features include field and armature 
coils fully pressed with resin powder impreg- 
nation, and main armature insulation carried 
throughout the complete length of the coils. 
The armatures are dynamically balanced 
during manufacture at various stages and 
finally as finished assemblies. 


TRACTION MOTORS AND CONTROL 


The six Crompton Parkinson traction 
motors are series-wound forced-ventilated 


machines similar except for gear ratio to 
those fitted to the Type 2 By—B, diesel-electric 
locomotives of 1160h.p. described in our 
December 5, 1958, issue, page 895. Rotatable 
brushgear similar to that of the main gener- 
ator is provided. Ratings to B.S. 173 are 
305 h.p., 440A, 580V continuous; and 305 h.p., 
485A, 530V one-hour. The motors are 
axle-hung and drive through Wiseman resili- 
ent gearwheels with a gear ratio of 62/17. 
For the centre motor of each bogie a Metal- 
astik nose suspension unit permits controlled 
movement with the axle. The outer motors 
have lateral restraint against sideways move- 
ment by means of resilient Metalastik units. 
The six machines are connected in parallel 
across the main generator. 

The control equipment is manufactured 
by Allen West and Co., Ltd., and the 
system is similar to that in the 1160 h.p. 
locomotives mentioned above. Engine speed 
is controlled continuously by movement of 
the main controller handle, which operates 
an air valve in the controller and supplies 
varying air pressure to the governor speed- 
setting device. At all times an oil, servo- 
motor in the governor adjusts the main 
generator excitation through a faceplate 
controller so that the electrical loading 
balances the predetermined engine output at 
any particular engine speed. Maximum 
tractive effort is reached at a low engine 
speed, making it unnecessary to race the 
engine for starting a train. The locomotive 
performance characteristic is shown in Fig. 4. 

Field weakening is initiated in the appro- 
priate conditions through contacts in the 
field regulator which energise the split-field 
pilot motor of the weak-field camshaft 
controller. Five weak-field steps are pro- 
vided and are obtained in each motor circuit 


by means of a diverter resistance with two 
tappings, and three contactors arranged to 
give the five divert values by selecting the 
whole resistance or sections of it, or by 
connecting sections in parallel. Full-field is 
restored by the action of a current limit relay 
which, on picking up, energises the other 
winding of the pilot motor split field and 
causes the camshaft to be driven in the 
reverse direction. The engine-starting and 
motor-circuit contactors are also operated by 
motor-driven camshafts, but the reversers are 
electro-pneumatic. Wheel-slip indication and 
the Oerlikon anti-slip braking system are the 
same as in the 1160h.p. locomotives des- 
cribed in our August 1, 1958, issue. On 
observing a wheel-slip warning, the driver 
reduces power and applies a light brake to 
all wheels by operating a push button in 
the end of the controller handle. This 
wheel-slip brake and the main braking 
equipment (air on locomotive with exhauster 
for vacuum on train) are of the Oerlikon 
design manufactured by Davies and Metcalfe, 
Ltd. 

Auxiliary machines operate at 220V from 
the auxiliary generator, as advantages were 
seen in lower currents than those of the usual 
110V system. A rotary converter provides 
110V d.c. for the control circuits, this voltage 
being standard with the control system of 
locomotives equipped by other contractors 
with which the present design may run in 
multiple. In the event of a converter failure, 
the required control voltage may be derived 
from a centre tapping on the battery. For 
carriage heating the locomotive has a fully 
automatic Stone Vapor boiler with a 
capacity of 2750 lb of saturated steam 
per hour. 

Instruments on the driving desk comprise 








Fig. 3—* Exploded ”’ view of combined main and auxiliary generator 
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three brake gauges and a main generator 
ammeter. Above these are the indicator 
lights for “ engine stopped,”’ “ wheel slip” 
and “fault.” An “engine start” key is 
mounted on the desk and a stop button in 
front of it. Placing the reverser at “ off” 
does not stop the engine, so that a driver 
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Fig. 4—Locomotive performance characteristic 


may remove the reverser key handle and 
transfer control to the other cab without 
having to stop and re-start the engine. 

A fault panel in the engine-room provides 
further indications which localise the trouble, 
and also carries a number of switches enabling 
the driver to take remedial action. Motors 
may be isolated in pairs by means of switches 
on this panel controlling remote electro- 
magnetic isolating contactors, and other 
facilities include changeover switching to take 
the control supply from the battery centre tap. 

The first ten locomotives of this class will 
be allocated to Crewe North motive power 
depot. These were ordered in the initial 
pilot” diesel-electric programme of 1955, 
but the additional 137 were not announced 
until earlier this year (see our February 27, 
1959, issue). All have been designed and are 
being constructed to the requirements of the 
British Transport Commission under the 
general direction of the Chief Mechanical 
Engineer and Chief Electrical Engineer, 
British Railways Central Staff, the detailed 

design and supervision of construction being 
the responsibility of the Chief Mechanical 
and Electrical Engineer, Derby, London 
Midland Region. 

We are informed that some of the class 
will work on the Midland Division of the 
London Midland Region, where at present 
certain passenger services and the ** Condor ” 
express freight trains between London and 
Glasgow are being hauled by 1200 hp. 
Cy-By diesel-electric locomotives of the 5700 
series coupled in pairs. For the Western 
Division of the Region the new locomotives 


will represent the first acquisition of main-line 
diesel-electric power on a large scale, previous 
experience here having been with five units 
ot two classes dating in design from the pre- 
nationalisation years, 
prototype ** Deltic ’ tocomotive. 


together with the 





VirreousS ENAMEL FINISH FoR ALUMINIUM. 


Vitreous enamel as a finish is now being produced on 
aluminium by Ernest Stevens, Ltd., Cradley Heath, 
Staffordshire, in a range of 150 graduations of colour, 
and varying from full gloss to matt. This surface finish 
is known as “ Judgelite *’ and is achieved by apply- 
ing an inorganic coating on a prepared aluminium 
surface, after which it is fused to the base metal, 
strict temperature control ensuring uniformity of 
adhesion and colour, 
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Bars for Prestressed Concrete 


QEVERAL modifications to the bars and anchor- 
ages used in the Lee-McCall system of post- 
tensioning have recently been announced by 
McCalls Macalloy, Ltd., and a new bar processing 
plant has been brought into use by that firm. 
The Lee-McCall system has been in use for about 
a decade, and has been described in these 
columns,* so all that need be said here by way 
of introduction is that the system has hitherto 
used bars up to I}in diameter, of high-tensile, 
low-creep steel. These bars had threaded ends, 
with a special form of tapering thread designed 
to give an anchorage which did not reduce the 
strength of the bar. This thread was, in fact, 
illustrated in the second of the references in the 
footnote. Special jacks, nuts, couplers and other 
devices completed the system. 

With the new methods of manufacture now 
in use, bars up to I}in in diameter can be 
used. A I4in bar will take a working load of 
55 tons ; four such bars can be positioned in a 
34in duct, to give a tendon of 220 tons capacity. 
A major change in the system is the abandoning 
of the special threads mentioned above ; now a 
thread is rolled on to the ends of the bars. Unified 
thread form is employed, and the effective dia- 
meter of the thread is increased by this method, 
since no metal is removed, allowing an increase 
in allowable working stress from 42 to 45 tons 
per square inch. These rolled threads allow a 
tolerance of +2in on the length of the concrete 
member, the efficiency of the anchorage being 
independent of the final position of the nut. 
Simplification in setting up the bars and stressing 
them is thus claimed. 

For use where tolerances greater than those 
stipulated for the rolled thread are needed, a 
wedge-anchor has been developed. A conoidal 
wedge is fitted over the bar, and leans against a 
corresponding hole in the anchorage plate; a 
double-acting jack, somewhat similar to the 
Freyssinet jack in principle, is used with this 
anchorage. 

Another improvement is in the design of 
couplers for the bars, which are now made much 
smaller, in high-tensile steel. For embedded 
anchorages, cast iron tubular sleeve anchorages 
or threaded end plate can be used. Further, the 
Lee-McCall jacks have been redesigned for the 
new equipment and for the heavier loads of the 
14in bars. 

* See THe ENnotveer, April 21, 1950, page 475, and July 6, 
1951, page 7. 


and the 


BAR PROCESSING PLANT 

The accompanying illustration shows the new 
bar processing plant, which is claimed to give a 
continuous mechanically-handled process. The 
new plant starts with feed tables for the incoming 
bars and finishes with bundling tables for the 
outgoing product. The intermediate processes 
consist of : (1) a low-temperature heat treatment 
with slow cooling ; (2) the cold working of the 
bars by stretching; (3) sawing the bars to 
length ; (4) threading the ends of the bars ; 
(5) proof-testing the finished product if required. 

The low-temperature furnace was designed in 
conjunction with the British Oxygen Company, 
Ltd., and consists of a series of ring-burners. 
These are supplied with a mixture of propane 
and oxygen through standard regulators and 
mixers. The burners are water cooled and throw 
a circular flame through which the bar passes. 
The burners are spaced out and muffled with 
siliminite bricks in between, so that the heat 
can soak into the bar before reaching the next 
burner. The low temperature is controlled by 
regulating the feed speed, and the bar then passes 
into a cooling chamber for a slow cool. The 
reason for the low-temperature treatment is : 
(a) to stress-relieve the rolled bars, and (5) to 
accelerate the ageing of the steel (i.e. dissipation 
of any occluded hydrogen) before cold-working. 

The bars are then cold-worked, by giving them 
a permanent elongation, to impart the correct 
physical properties and stress-strain relationship 
for their use as prestressing tendons. The 
amount of cold work is governed by the com- 
position of the batch of steel, and is closely 
controlled by check tests. A Davy-United load 
cell and Honeywell-Brown recorder have been 
built in for accurate checking of the cold- 
working process. 

After sawing the bars to length, they pass into 
the threading section, where threads are rolled 
on to the ends of the bars. The length to be 
rolled is trued up with a special head and the end 
chamfered for offering up to the thread rolls. 
The manufacturer claims that the resulting 
thread is extremely accurate and exhaustive 
tests have shown the superiority of this type of 
thread over a cut thread. In tests to destruction 
on anchorages of all diameters, a reduction of 
area in the thread itself of between 15 and 20 
per cent is always recorded, and the firm believes 
that this toughness of the thread will be of sub- 
stantial benefit to users. 





bed in 


View of processing plant from farnace end with the furnace in foreground, the covered cooling chamber beyond, 
, ling 
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Diesel Engineers and Users 
Association Luncheon 


A LARGE number of members and their guests 
attended the annual luncheon of the Diesel 
Engineers and Users Association, which was 
held on Thursday, April 16, at the Connaught 
Rooms, London, W.C.2. The president, D. S. 
Dodsley Williams, in proposing the toast of 
“Our Guests,” first of all reviewed the work of 
the Association during the year and noted that 
the majority of the papers presented related to 
high-speed engines, a mark of engine which was 
also entering the field of marine transport. He 
gave some thought to the question of finance, and 
appealed for increased membership, but main- 
tained that the Association was pre-eminently 
concerned with plant utilisation. Major-General 
G. N. Russeli, the chairman of British Road 
Services and a member of the British Transport 
Commission, was the principal guest, and pro- 
posed the toast of “The Association.” He 
underlined the important role played by diesel 
engines in the economics of road transport and 
now, to an increasing extent, in rail transport. 
Experience in this design of engine had put this 
country in a leading position in their manufacture, 
and this was borne out, he said, by the export 
figures. An inherent quality of the diesel engine, 
he continued, was low fuel costs and also 
reliability, in which respect it was much better 
than the petrol engine, and these factors sup- 
ported the progressive change-over to diesel 
engines. General Russell stressed the need to 
work with a clean exhaust to attain economical 
running and keep maintenance to a minimum, 
and went on to refer to the power/weight ratio 
and mentioned that an average speed of 40 
m.p.h. requires 6 h.p. to 7 h.p. per ton. Despite the 
success of the diesel he advised that new forms 
of prime movers should be constantly in mind 
and that full advantage should be taken of new 
developments. 


Verge Trimmer 


THE machine illustrated below is the David 
Brown-Albion ‘“ Hurricane”’ forage — harvester 
adapted for verge trimming and parkland duties 
such as mowing and bracken eradication. This 
machine, which is basically similar to that 


Tractor-operated forage harvester adapted for verge trimming. The 
on the 


described in THE ENGINEER of November 8, 
1957, is driven from the power take-off of a 
tractor. The drive is taken from the p.t.o. 
shaft through a gearbox mounted on the front 
of the harvester, the power then being transmitted 
by a cross-shaft and couplings to a system of 
vee-belts. These in turn drive a dynamically 
balanced cutter drum, to which twenty free- 
swinging flails are attached. As the drum 
revolves at high speed, the flails simultaneously 
cut and chop the vegetation and set up a powerful 
draught which forces the material through a 
curved chute. 

Screw jacks enable the height of cut to be 
varied ; a separate screw control rotates the 
cranked axle, raising one wheel of the verge 
trimmer and lowering the other, thereby enabling 
the machine to be quickly adjusted for working 
on raised verges with one wheel on the roadway. 
A graduated indicator shows at a glance the 
variation in wheel settings. Skids are fitted to 
keep the flail cutters clear of the ground when 
the machine passes over drainage gulleys and 
kerbs. A trailer can be coupled directly behind 
the verge trimmer to collect the grass or other 
material, if required, or adjustable deflector 
plates can be fitted at the mouth of the chute to 
control the direction of flow of the cuttings 
back to the ground. This eliminates any danger 
to road users from flying stones or other material. 
A protective shield is also fitted in front of the 
rotor to prevent debris being thrown forward. 
The machine, which has a cutting width of 
40in, is manufactured by Harrison, McGregor 
and Guest, Ltd., Albion Works, Leigh, Lanca- 
shire. 


Midlands—East Anglia Television 
Links 


AT present the B.B.C. Norwich television 
station at Tacolneston receives programme 
material by direct reception of the Crystal Palace 
transmissions at a station near Bury St. Edmunds, 
whence it is routed over a G.P.O. radio link to 
Norwich. A new link is to be provided which 
will carry the programmes to Norwich from 
Birmingham via the new B.B.C. Peterborough 
television station now being built at Morborne 
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Hill, which will also take its programmes from the 
link. 

The supply and installation of the links is to be 
carried out by Marconi’s Wireless Telegraph 
Company, Ltd., Chelmsford, Essex. A first 
phase will come into operation this year by the 
installation of a u.h.f. twin-path, one-way link 
between the B.B.C. Peterborough and Norwich 
stations. At Peterborough a B.B.C. receiving 
point will pick up the Sutton Coldfield pro- 
grammes, which will then be sent along the link 
to Norwich. As the G.P.O. terminal station 
building at Peterborough will not be available by 
this time, Marconi’s is supplying a complete 
2000 Mc/s link on a temporary basis. This will 
be withdrawn from service when phase two of the 
installation is complete. 

The final installation will consist of a twin-path 
bi-directional link between Birmingham and 
Norwich via Peterborough, part s.h.f. and part 
u.h.f. From the Birmingham terminal the first 
section will operate at 4000 Mc/s to a non- 
demodulating repeater station at Coalville. 
Thence the signals will be re-transmitted at 
2000 Mc/s to Peterborough via another non- 
demodulating repeater at Oakham. 

At Peterborough, back-to-back terminals will 
be employed providing complete modulation/ 
demodulation facilities, making it possible to 
extract a programme at that point to feed the new 
transmitter or to feed in an outside broadcast 
programme originating from the Peterborough 
area. The 2000 Mc/s link will continue from 
Peterborough via a non-demodulating repeater at 
Wickhambrook to the terminal station at 
Tacolneston. 

The radio link in its ultimate form will be 
capable of carrying either a 405-line television 
signal (as in the present instance) or one of 525 
lines or 625 lines. If required, such a link can 
carry an NTSC colour television programme; 
alternatively, by substitution of the necessary 
baseband amplifiers, it can be used to transmit 
600 simultaneous telephone channels. Both 
forms of equipment to be used (4000 Mc/s and 
2000 Mc/s) employ the English Electric Valve 
Company’s travelling wave tubes throughout. 


Cathodic Protection Rectifiers 


A RANGE of transformer-rectifier sets for 
providing cathodic protection in non-hazardous 
areas has been introduced by the Rectifier 
Division of Standard Telephones and Cables, 
Ltd., Edinburgh Way, Harlow, Essex, under the 
name ‘“ SenTerCel Economy Range.’ The 
nineteen equipments in this category meet the 
operating requirements of the corrosion engineer 
in an economical manner by dispensing with 
refinements such as rotary control switches and 
oil-immersed instruments. Each is housed in a 
weatherproof welded-steel oil tank;  trans- 
formers and rectifiers are below oil. Two 
vertical screwed conduit outlets from a sealed 
terminal chamber are provided, and special 
“line tap’’ solderless terminals are fitted to 
simplify installation. A similar earthing stud 
is fitted to each tank. 

Voltage outputs may be controlled in thirty 
steps from 0 to 100 per cent by means of off-load 
tap change links situated on insulated panels at 
cold oil level inside the tanks. Access to the 
links is obtained by releasing four or six captive 
thumb screws which enable the hinged tank lid 
to be opened. This lid may be padlocked to 
prevent unauthorised access. The outputs on 
the maximum tapping range from 10V to S50V 
on inputs of 415V, three-phase, or 230V, single- 
phase. Hermetically-sealed, industrial-grade 
moving coil voltmeter and ammeter are con- 
tained in a sealed compartment welded to the 
front wall of the tank. The instruments are 
viewed through a toughened glass window with 
lockable hinged cover. 
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Industrial Photography and Television 


Tue first Industrial Photographic and Televi- 
sion Exhibition and Conference was held in 
London last week at the Royal Albert Hall. 
It was planned to show the growing applica- 
tions of photography and television in com- 
merce, industry, research and public administra- 
tion, and was accompanied by daily con- 
ference sessions, at which fourteen lectures 
covering these subjects have been given. The 
conference was organised and sponsored by 
The Financial Times, and the exhibition organiser 
was Industrial and Trade Fairs, Ltd., Drury 
House, Russell Street, London, W.C.2. Several 
exhibits of closed circuit television systems 
illustrated their use in steel works, such as the 
recent fifteen-camera installation by Marconi’s 
Wireless Telegraph Company, Ltd., Chelmsford, 
Essex, for the Steel Company of Wales, and the 
equipment supplied by Pye, Ltd., for Colvilles, 
Ltd., which monitors the alignment of a transfer 
car with the rails over which bogies conveying 
ingots are propelled into a furnace. A new 
closed-circuit system known as “ Vistarama,” 
giving a magnified display from a 2in tube on a 
screen with an area four times that of a normal 
2lin television screen, in addition to standard- 
size monitor units, was shown by Heslop and Co., 
Ltd., Hook Rise, Kingston By-pass, Surbiton, 
Surrey. The numerous examples of television 
technique applied to transmitting information 
visually included a display by Decca Radar, 
Ltd., 60, Grosvenor Street, London, W.1, of 
the “ Deccafax’’ system, showing the form in 
which messages are written and received in the 
trial installation now operating at King’s Cross 
Station (described in our March 20 issue, page 
467). Many examples of industrial photography 
by specialists and by engineering companies 
having their own departments for this work 
formed an attractive background to the stands. 


Lighthouse Equipment for India 


To modernise the Jakhan and Jegri lighthouses, 
both of which are situated on the West Coast of 
India, near the border of Pakistan, the former 
lying between the Gulf of Kutch and Cori creek 
and the latter being sited on Jegri Island in the 
district of Kathiawar, 
Stone Chance, Ltd., has 
recently supplied two 
complete installations to 
the order of Indian 
Lighthouse service. Both 
sets of equipment are 
basically similar and each 
includes an optic which is 
mounted on a mercury 
float pedestal and is 
driven by weight-clock 
mechanism, the whole 
being housed in a glazed 
cast iron lantern having 
copper roofing. The light 
source is a filament 
lamp (Jakhan 1500V and 
Jegri 1000V) and lamp 
exchangers bring stand- 
by lamps into focus 
in one and a half seconds 
should the main lamp 
fail. At Jakhan the in- 
stallation will transmit a 
single flash of 2,260,000 
candelas intensity every 
ten seconds while at Jegri 
the optic, which can be 
seen in our illustration, 
will transmit a group of 
two flashes every twenty 
seconds, the beam in- 
tensity being 1,670,000 


candelas. Oil - mantle 
burners are fitted at each 
lighthouse to provide 


emergency illumination. 
There is no mains power 
available at the two sites 
and, therefore, the 
company has supplied its 
triplicate automatic gen- 
erating plant, each plant 
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consisting of three diesel alternator sets of which 
two are standby units. Two control cubicles are 
supplied, one for the engine-room and the other 
for the lantern, and both are insect proof and 
fully tropicalised with all switches and regulators 
arranged on the front face for accessibility. 


Recent Industrial Films 


RECENTLY, four new industrial films have 
been shown in London, and all of them are 
available on loan. The first, entitled ‘‘ Muscles 
of Control,” is an instructional colour film pro- 
duced for the Fisher Governor Company of 
Marshalltown, Iowa, U.S.A., and shown here 
by the Fisher Governor Company, Ltd., of Air- 
port Works, Rochester, Kent. This film deals 
with the dependence of many process industries 
on the automatic control valve. The technical 
difficulties involved in selecting the right valve 
for the job—the underlying theme of the film— 
are demonstrated and explained. The advant- 
ages and disadvantages of single-port and 
double-port valves are discussed, and many 
kinds of automatic valve actuators, from the 
pneumatic spring diaphragm valve to the latest 
electro-hydraulic device, are shown. 

A film which has been produced by the 
Kellogg International Corporation describes the 
““HyL” sponge iron process, developed by 
Hojalata y Lamina S.A., with engineering 
assistance from the M. W. Kellogg Company of 
New York. A plant producing 200 tons of 
sponge iron a day is now owned and operated by 
Fierro Esponja S.A., Monterrey, Mexico, an 
affiliate of Hojalata y Lamina. The film des- 
cribes the process, which uses natural gas in 
place of coking coal, and yields a sponge iron 
which may be substituted for pig iron or scrap 
in making steel. Durango hematite ore, ranging 
in size from tin to 14in, is used at this plant. A 
contract for a second plant, to produce 500 tons 
a day for Fierro Esponja, has been awarded to 
the M. W. Kellogg Company. 

A third film, “A Tour of the Works,’’ has 
been produced by the photographic section of 
the Brown-Firth Research Laboratories and 
can be shown with commentaries recorded in 
English, French or Spanish. The works of 
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Optic for Jegri Island lighthouse with one panel open to show automatic 


lamp exchanger 





May |, 1959 





Thos. Firth and John Brown, Ltd., are ove; 
80 acres in extent and comprise a fully 
integrated manufacturing unit for the melting, 
forging, rolling, heat treatment and machining 
of a range of forgings and rolled products in 
high-grade carbon and alloy steels. The film 
shows briefly the work of some of the main 
departments, including the Siemens acid open 
hearth process ; the electric arc melting process ; 
the production of hollow rolled products ; 
large forgings being produced on hydraulic 
presses from 800 tons to 6000 tons working 
pressure, and smaller forgings under hammers 
ranging from 10cwt to 5 tons; the manu- 
facture of fully hardened forged steel rolls ; 
the production of small ingots of high alloy 
steel for tool and die manufacture by the high- 
frequency induction melting process; and 
finally, the nitriding process and production of 
drop forgings and alloy steel castings. 

The last film is the second of a series of three 
being made for Pilkington Brothers, Ltd., by 
Cecil Musk Productions, Film Producers Guild, 
Ltd. Entitled ‘‘ Glass Makers,” the film shows 
some of the uses of glass, but its main purpose is 
te emphasise the work of scientists, engineers 
and technologists in the industry, and their 
contribution to developing modern high speed 
methods of continuous manufacture in place of the 
old intermittent handworked processes. Extracts 
from historical films are included, showing the 
old method of manufacture of sheet glass and 
the development of the modern flat drawn 
process. The part played by the research depart- 
ment is illustrated, and also the work of the 
development laboratory. 


Ground Effect Hovering Aircraft 


Stupies and preliminary investigations into 
the powered lift principle proposed by Mr. C. S. 
Cockerell, of Hovercraft, Ltd., under the sponsor- 
ship of National Research and Development 
Corporation, have led the performers, Saunders- 
Roe, Ltd., to propose construction of a succession 
of manned vehicles. The first will be a research 
vehicle carrying two men, and powered by an 
Alvis “ Leonides ’’ engine of 450 h.p.: the next 
step would be a 30-ton craft to carry 100 
passengers over sheltered waters, powered by 
a Rolls-Royce “ Dart,’’ and the subsequent, and 
probably near optimum, model would be a 
400-ton ferry for up to 1200 passengers and 
eighty cars, which, with seven Rolls-Royce 
“ Tyne ’’ engines, would attain heights of 6ft and 
be able to operate regularly over the English 
Channel. The development craft would achieve 
about 30 knots, and the transport machines are 
expected to cruise at 70 and 90 knots. 

The designs all employ an elliptical plan-form 
with its major axis fore and aft : the bottom is 
flat, except for shallow hydro-skis to allow 
alighting, if necessary, when travelling fast, and 
surrounding its periphery is a narrow nozzle 
from which air at a relatively low pressure 
(attainable by a single-stage ducted fan) is 
expelled. The craft are propelled by jets of both 
air and exhaust gas, manceuvred by jets around 
the perimeter, and steered at speed by fins and 
rudders. The height attainable is greatest at 
speeds just above zero, but only begins to fall 
off sharply at 70 per cent full speed or above. 

The main problems to be investigated by the 

manned development craft concern control and 
stability, such as the handling in winds and the 
effect of unnaturally sharp disturbances such as 
might be caused by flying over the wake of a 
ship. Another study needing full- or large-scale 
tests is the noise spectrum. 
_ Applications foreseen for these machines are, 
in the smaller sizes, ferrying where high speed is 
important, as between the Great Lakes cities in 
North America or to offshore oil rigs, and, for 
large machines, short sea journeys where traffic 
is heavy, but frequency demands small ships 
giving a sickening journey, as in the English 
Channel. The Hovercraft can, it is pointed out. 
continue to operate after the sea is frozen 
Study of weather statistics suggests that wave 
height rather than wind strength is likely to be 
the limiting factor restricting operation. It is 
predicted that the high cruising speeds wi! 
result not only in a popular vehicle, but also i: 
specific costs somewhat lower than those of exis! 
ing displacement and planing craft. 
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Motorways and the Landscape 


THE part which architects should play in the 
conception of motorways was the subject of a 
press conference held recently at the Royal 
Institute of British Architects. The Institute 
has summed up its attitude in a statement pub- 
lished in the current issue of its Journal, which is 
reproduced in the following paragraphs. 

“‘ During recent years the rate of development 
in town and country has accelerated to such an 
extent that there is now increasing danger of 
irreparable damage being done to the environ- 
ment in which we live. The R.1.B.A. welcomes 
the increased standard of living throughout the 
country, and acknowledges that physical develop- 
ments reflecting this higher standard, and reflect- 
ing also technological advances, must inevitably 
follow. The Royal Institute feels, however, that 
a proper balance should be retained in all such 
matters, and that undue sacrifice must not be 
made solely on account of expediency in carrying 
out new works. One of the most insistent 
anxieties to-day arises out of the programme for 
the motorways, and out of their possible effect 
upon civic and landscape design. — 

“ The Royal Institute accepts without question 
the necessity of these great works. Its concern 
lies in the fact that so little recognition has been 
given to them as projects which will for all time 
materially alter the look of our towns and our 
countryside, for good or ill. It has already been 
shown abroad that a great road can actually add 
to the character and the quality of the scenery ; 
but, on the other hand, certain examples which 
can be seen in Britain show equally how disastrous 
and depressing some such roads can be. 

“ Members of the Royal Institute have visited 
and studied examples of successful road design 
in Germany and America, the only two countries 
which have long experience in this modern prob- 
lem. They are convinced that where such roads 
are successful it is because, from the beginning, 
there has been close collaboration between the 
professions concerned. Such collaboration at 
the inception ensures that the works are con- 
sidered simultaneously in all their aspects— 
planning, engineering, amenity and cost. They 
are conceived and planned as a totally organised 
and balanced design. 

“ The Royal Institute appreciates the splendid 
engineering feats that make possible the new 
motorways in Britain and does not wish to detract 
from these in any way, nor to impede their 
progress. It must, however, place on record its 
concern that the absence of the town and country 
planning, architectural and landscape professions 
from the conference table from the time of 
inception may cause the roads to be more harsh 
and less satisfying than need be, in both town 
and country. It is well to remember that Britain 
has the most humanised landscape in the world ; 
its harmony and power lies in its domesticity and 
small scale; and it is above all a friendly, 
agreeable landscape in which the various elements 
mix and intermingle smoothly and easily. We 
must see to it that the new element, the motor- 
way, not only takes its proper place among the 
other contributing elements in town and country- 
side, but adds significantly to this expression of 
twentieth-century development.” 

A statement from the Royal Fine Art Com- 
mission was also circulated at the conference. 
Its gist is similar to the R.1.B.A.’s statement, but 
it also includes the following points. 

“In the Commission’s view, motorways 
should not only be laid out and designed in such 
a way as to preserve existing amenities, whether 
in town or country ; they should create oppor- 
tunities for landscape improvement and urban 
renewal, and should in themselves be first-class 
examples of design. For this reason it is essential, 
in the Commission’s view, that landscape con- 
sultants should be appointed to work with the 
engineers from the outset. It was therefore with 
satisfaction that the Commission learned of the 
decision taken by the Minister of Transport and 
Civil Aviation in 1955 to appoint a special 
committee to advise him on the landscape treat- 
ment of trunk roads in England and Wales. 
Unfortunately, this committee was not appointed 
in time to advise from the beginning on the first 
section of the London-Yorkshire Motorway. 
Here the care with which the technical engineer- 
ing aspects of the project have been studied has 
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not been matched by similar care in relating the 
road to the landscape through which it passes. 

_ “No less important in the Commission’s view 
is the treatment of the new urban motorways. 
American experience shows that if they are 
conceived solely in engineering terms, they can 
be destructive on an enormous scale of urban 
values, both financial and esthetic. On the other 
hand, if imaginatively integrated with urban 
renewal they can greatly enhance those values. 
But for this to be achieved, collaboration from 
the start with architect-planners is vital. The 
Commission is convinced that these are matters 
on which a clear lead should be given. The 
outlook and achievements of this country in 
this generation will be judged in no small measure 
by its major engineering works. It would be a 
grave indictment of the way the present oppor- 
tunity is being handled if our new motorways 
fell short in any respect of the highest standards 
of which we are capable.” 


Large Capacity Ovens 


AN addition to the range of standard ovens 
manufactured by Hedin, Ltd., Commerce Estate, 
South Woodford, London, E.18, which we 
illustrate, is normally used when the required 
internal dimensions exceed a minimum of 6ft 
high by 6ft wide by 8ft deep. In these ovens the 
body is constructed of standard insulating 
panels having welded iron frames, lined with 
heavy gauge sheet and filled with glass wool 
insulation. These panels are bolted together 





Large industrial oven with fan and heater battery 
mounted on the top 


to form the walls and roof and are designed to 
carry the fan and heater unit, together with the 
ducting. Either hinged double doors or a vertical- 
lifting door can be fitted. 

The fan and heater battery mounted on the 
oven roof are both readily accessible for main- 
tenance. Removable Inconel-sheathed elements 
are banked and housed in the heater battery, 
and the heated air is carried into the oven 
through supply ducts which branch out into 
distribution ducts at floor level. Exhaust ducting 
at roof level carries the air back to the fan inlet. 
A series of adjustable slides in the duct work 
ensures uniform air flow and even temperature 
distribution throughout the oven. If required, 
damper control can be fitted to allow partial or 
complete circulation of fresh air. 

The control gear is housed in a separate control 
box, which can be mounted on or away from the 
oven to suit convenience of operation. The 
ovens are designed to maintain close control of 
temperature, the total variation throughout an 
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oven being normally +2 per cent of the working 
temperature; closer control can be obtained if 
required. 


Boiler Refractories 


A PAPER entitled “ Boiler Refractories: Opera- 
ting Temperatures and Recent Developments in 
Construction ” was presented by W. McClimont, 
B.Sc., H. M. Richardson, B.Sc., and Bryan 
Taylor, B.Sc., before the Institute of Marine 
Engineers on April 14 and is summarised below. 
The British Shipbuilding Research Association 
and the British Ceramic Research Association 
have been carrying out jointly for some years a 
programme of research aimed at improving the 
life of furnace brickwork in marine watertube 
boilers. There are essentially three concurrent 
investigations, in which the results of each 
interact on the other two; laboratory studies 
are made of the properties of refractory materials, 
the actual conditions to which materials are 
subjected in operation are examined, and the 
service performance of contemporary boilers is 
kept under constant survey. 

This paper is concerned with tests carried out 
on a number of modern watertube boilers to 
determine the refractory hot face temperatures 
under service conditions, continuous records 
being taken in order to measure the rates of 
change of temperature as well as the maximum 
steady temperatures. The various factors that 
influence the operating temperature of a furnace 
lining are considered from a theoretical view- 
point, and comparisons are made with the test 
results. 

The results show that the design and operation 
of the oil burning equipment, in so far as the 
degree of perfection of combustion is affected, 
have a marked effect on the brickwork tempera- 
ture. Steady brickwork temperatures are likely 
to vary between the limits obtained with short 
flame burning and flame impingement; on 
exposed walls this may be a range of 500 deg. Fah. 

The rates of heating and cooling were found 
to vary widely from one boiler to another. The 
most severe conditions occur in the burner quarl 
blocks and it was found that at this position the 
rate of change of temperature can exceed that 
which would cause normal firebricks to crack in 
laboratory tests. 

The paper concludes with a survey of more 
recent developments in combustion chamber 
linings; the more prominent features noted 
include the increasing use of all-monolithic 
construction, the elimination of low side walls, 
and the welding of brick supporting keys to 
casings. Mouldable and castable materials are 
being widely used and there is an increasing 
tendency to use higher alumina brick. The need 
for care in the application of mouldable material 
is stressed and some indications of service 
experience are given. 


Traffic Engineering at the University 
of Birmingham 


A NUMBER of interests, comprising the motor 
industry, certain oil companies, a group of civil 
engineering and surfacing contractors, the Auto- 
mobile Association, the Royal Automobile Club, 
Lloyd’s and the British Insurance Association, 
has offered to the University of Birmingham a 
gift under covenants of between £19,000 and 
£20,000 a year for seven years for the purpose of 
enlarging and developing its graduate school of 
highway engineering to include traffic engineering, 
and to establish a chair in the joint subjects. 
The donors expect the University to assume 
financial responsibility for the chair and the 
school at the end of that period. Part of the gift 
is intended for the provision of bursaries for 
graduates taking courses in the school. It is 
understood that the University is likely to 
welcome this offer, which will be formally sub- 
mitted to the Senate and the Council in May. 
The encouragement of traffic engineering has 
been very much to the fore in recent months ; 
a meeting on this subject, held at the Institution 
of Civil Engineers, was commented on in this 
journal on March 13 last. 
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B.C.U.R.A. Twenty-First Anniversary 


In April, 1938, the British Coal Utilisation 
Research Association was formed, and to mark 
its twenty-first anniversary open days were held 
from April 22 to 24 at its Leatherhead labora- 
tories. At the luncheon on Wednesday last, 
the guest of honour was Lord Mills, the Minister 
of Power, who, in replying to the toast of “ The 
Guests’ proposed by Sir John Charrington, 
commented that the coal industry for the first 
time in twenty years is operating in a buyers’ 
market. The problem of implementing the 
conditions of the Clean Air Act, the competition 
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matic control of combustion, the reduction of 
atmospheric pollution and the development of 
new products from coal. A current need is for a 
method for converting small coal to gas and 
ultimately to oil, and the Association has an 
experimental fixed bed slagging gasifier, illus- 
trated herewith, which has been built, under a 
Ministry of Power contract, for developing a 
slag outlet to ensure reliable flow quenching 
and granulation of slag from low-grade coal 
with minimum heat loss and for improving the 
efficiency of converting fine coal of high ash 
content into gas. An air/fuel ratio controller 
has been developed and enables the carbon 
dioxide content of flue gases from an Economic 





General view of 2000Ib per hour gasifier in the combustion building 


with the electric switch, &c., and the need to 
compete with oil offered a challenge, he said, to 
the coal industry, to research, and also to users. 
He went on to refer to the use of coal as a raw 
material rather than as an ordinary fuel and his 
setting-up of a committee to review the prospects 
for expanding the use of coal for the production 
of chemicals, gas and hydro-carbon oils in order 
to make the fullest use of this raw material. 

A large number of exhibits and displays on 
view in the various laboratories were illustrative 
of current research to solve problems in the 
industrial, domestic and basic fields, such as 
improved methods of using small coal, the auto- 


boiler to be maintained within narrow limits and 
over a wide variation of boiler rating. Also 
evolved at Leatherhead were more accurate 
methods of measuring domestic smoke emission, 
while the work on the measurement of dust and 
grit emission is an approach to the reduction of 
pollution. An automatic particle sizing apparatus 
has been developed which can be employed down 
to 2 microns. Much work has been carried out 
on domestic appliances and of particular interest 
is the small pipe, forced feed central heating 
system developed by the Association and shown 
in an exhibition arranged by the Coal Utilisation 
Council. 
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Doncaster By-Pass Motorway 


ConTRACTS to the value of £6,000,000 have 
been approved by the Ministry of Transport and 
Civil Aviation for the construction of a motorway 
to by-pass Doncaster, on the Great North Road, 
and for an all purpose by-pass for Blyth. Work 
will start shortly, it is stated. The total length of 
the new road will be about 17 miles. The 
Northern section in the West Riding will be 12-8 
miles long and will be built by a consortium of 
companies, Holland, Hannen and Cubitts (Great 
Britain), Ltd., Fitzpatrick and Son (Contractors), 
Ltd., and Lehane, Mackenzie and Shand, Ltd. 
The Southern section together with the Blyth 
By-Pass (4°4 miles long), will be built by Sir 
Robert McAlpine and Sons, Ltd. 

The motorway takes the Great North Road to 
the west of Doncaster and it will eventually be 
joined by the northern section of the London- 
Yorkshire motorway as shown on the accom- 
panying map. A crossing of the River Don, 
683ft in length and of six spans, is included in the 
twenty-six bridges on the route. With the excep- 
tion of the railway bridges the design has been 
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Doncaster and Blyth by-passes 


carried out for the Ministry of Transport and Civil 
Aviation by the West Riding County Council 
(county surveyor: Mr. S. Maynard Lovell, 
O.B.E., T.D.) and the Nottinghamshire County 
Council (county surveyor: Mr. R. A. Kidd, 
B.Sc., M.Inst.C.E., M.T.P.I.). 

This work is the largest of the improvement 
schemes started so far on the Great North Road. 
The Ministry of Transport is modernising the A! 
route by a piecemeal policy of numerous improve- 
ments on limited stretches of the present route 
including principally the provision of by-passes 
or of a second carriageway. Just over a month 
ago, the Ministry announced that modernisation 
of this kind, extending over nearly 100 miles and 
costing nearly £23,000,000 would be started in the 
current financial year. The total programme for 
the Al route would, however, extend over 220 
miles and cost £50,000,000. At the time this 
Statement was made work valued at more than 
£3,000,000 had been completed on the pro- 
gramme, and additional stretches totalling 20 
miles and costing more than £3,500,000 were in 
progress, 
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Industrial and Labour Notes 


Forty-Hour Week 
The national committee of the Amal- 
gamated Engineering Union began its annual 
conference, at Eastbourne, on Monday. 

At the opening of the conference, the 
president, Mr. William Carron, said he was 
firmly of the opinion that the union’s activities 
should be concentrated on efforts to secure a 
shorter working week, which represented the 
‘“most necessary and desirable”’ of the 
A.E.U. progressive policies. His estimation 
of the present position, he added, was that 
the employers were not going to concede a 
wage increase and a shorter working week 
simultaneously. Quite often, Mr. Carron 
continued, the “vocal minority”’ in the 
A.E.U. lightly and irresponsibly talked of 
making claims, with little real appreciation 
of the possibility of securing benefits for the 
members. His personal experience, he 
observed, was that the union’s members were 
getting weary of futile talk and the diffusion 
of activities over many items. But, Mr. 
Carron said also, should there be a significant 
increase in living costs which would assail 
the prevailing living standards, the A.E.U. 
would most certainly initiate the necessary 
steps to meet it, even if wages had not 
precedence. 


Overseas Trade 


The final figures for the United 
Kingdom’s overseas trade in March show 
a rise on both sides of the account 
from February. Exports were valued at 
£270,700,000, re-exports at £12,800,000 and 
imports at £322,500,000. The visible trade 
deficit at the end of March was thus 
£39,000,000, which was £8,500,000 more 
than in February, but much the same 
as the average for the preceding nine months. 
The Board of Trade says that the March 
figures give no indication of much change in 
the general trends. As in both January and 
February, imports in March were slightly 
higher and exports a little lower than in the 
comparable month of last year. 

In surveying the first quarter of this year, 
the Board of Trade’s first comment is that 
exports were 24 per cent lower in value than 
in the corresponding period of 1958. Prices 
were very slightly lower overall, but the main 
part of the decline, the Board suggests, was 
in volume. Nevertheless, exports of engineer- 
ing products in the first three months of this 
year were again relatively successful, main- 
laining the same value (approximately 
£117,000,000 a month) as a year earlier. The 
most successful divisions of engineering 
products exported in the first quarter were 
“ machinery other than electric,” ships and 
boats and scientific instruments which all 
showed increases over a year earlier. Exports 
of cars and chassis were rather lower in total 
than in the first quarter of 1958, despite 
continued increases in exports to North 
America. Shipments to both the U.S.A. and 
Canada were about 40 per cent higher than 
in the first quarter of 1958 and together 
formed over half the total exports of cars 
and chassis. Exports of commercial vehicles 
and chassis did rather better than in the 
second half of last year, but were still lower 
than in the first quarter of 1958. Aircraft 
exports continued to increase in the first 
three months of this year. In the electrical 
division, exports of heavy equipment were 
lower than a year earlier but electronic 
apparatus did well, especially radio communi- 
cation and navigational aid and radar 
equipment, 


Lloyd’s Register of Shipping 


The returns for the first quarter of 


the year issued by Lloyd’s Register of Ship- 
ping record that in Great Britain and 
Northern Ireland the work in hand consisted 
of 312 steamships and motor ships of 
2,248,852 tons gross and that during the 
period fifty-nine ships of 319,543 tons were 
commenced, fifty-eight ships of 270,173 tons 
were launched and fifty-seven ships of 312,530 
tons were completed. Oil tankers accounted 
for seventy-four ships of 1,091,791 tons or 
48-5 per cent of the total tonnage. Tonnage 
for registration abroad amounted to thirty- 
three ships of 161,932 tons and represented 
only 7:2 per cent of the ships being built, 
compared with 825,745 tons or 40-4 per cent 
in September, 1950. The corresponding 
figures for other countries abroad were : 
work in hand, 1199 ships of 7,752,909 tons ; 
399 ships of 1,652,440 tons commenced ; 
367 ships of 1,848,614 tons launched, and 
328 ships of 1,723,490 tons completed. 

Of the total tonnage under construction, 
255 ships of 4,134,757 tons, or 53-3 per cent, 
were oil tankers, while the tonnage for export 
amounted to 3,674,889 tons, or 47-4 per 
cent. In Japan and Germany, tonnage 
under construction was 1,180,442 tons and 
1,062,015 tons, respectively, while their 
respective tonnages for export were 753,827 
tons, or 63-9 per cent, and 735,068 tons, or 
69-2 per cent. Throughout the world, work 
in hand at the end of March was 1511 steam- 
ships and motorships of 10,001,761 tons 
gross, of which 22-49 per cent were building 
in Great Britain and Northern Ireland. Oil 
tankers under construction amounted to 
329 ships of 5,226,548 tons, or 52-3 per cent 
of the total. Tonnage for export totalled 
3,836,821 tons, of which Japan’s share was 
19-6 per cent, Germany’s share was 19-2 
per cent, while Great Britain’s share was 
4-2 per cent. 


Industry’s Capital Expenditure 

The Board of Trade has reported that, 
in the final quarter of last year, fixed capital 
expenditure by manufacturing industry was 
5 per cent lower than during the correspond- 
ing period of 1957. Expenditure by “ other 
industries and services,’ however, was 7 per 
cent higher. Taken together, these two broad 
groups of industries showed a fall of | per 
cent in the fourth quarter of 1958 but an 
increase of 2 per cent during the year.as a 
whole, compared with 1957. 

The larger percentage fall in manufacturing 
industry’s capital expenditure in the fourth 
quarter of 1958, compared with that in the 
third quarter, was mainly due to a fall of 
2 per cent in expenditure on plant and 
machinery, following an increase of a similar 
amount during the preceding quarter. Expen- 
diture on vehicles showed a larger propor- 
tionate swing (from an increase of 10 per 
cent to a decrease of 6 per cent) but, as the 
Board of Trade points out, this item accounts 
only for a small proportion of total expendi- 
ture. The volume of expenditure in manufac- 
turing industry (calculated at 1954 prices) is 
estimated to have been 6 per cent lower in 
the fourth quarter of last year than a year 
earlier, compared with a decrease of 4 per 
cent in the third quarter. During 1958 as a 
whole, total expenditure by manufacturing 
industry, at £936 million, was 2 per cent 
lower than a year earlier, compared with 
increases of 10 per cent in 1957 and of about 
20 per cent in the two preceding years. 


Town Planning 


Progress which has been made on a 
national scale with town planning was 
reviewed in a speech at the Town and 
Country Planning Association in London on 
April 22 by Mr. J. R. Bevins, Parliamentary 
Secretary to the Ministry of Housing and 
Local Government. Mr. Bevins said it was 
remarkable how far public opinion had 
accepted that the indefinite extension of the 
great urban masses could not be tolerated. 
The speculative builder, working with little 
control, and the housing authority, working 
with little experience, had too often produced 
a drab mass of building with none of the 
advantages of a real community. To put 
these conditions right was going to be a 
long and slow job, Mr. Bevins went on, but 
we had gone a good deal further on that road 
than many of the critics of planning were 
prepared to admit. Through the Develop- 
ment Plans, an estimate had been made of 
the land needs of the large urban areas for a 
number of years ahead and provision had 
been made to meet those needs. 

The proposals which had been made 
included extensions of the Metropolitan green 
belt, and green belts round all the other five 
main conurbations in England, i.e. South- 
East Lancashire, West Midlands, West 
Yorks, Merseyside and Tyneside. In addition 
there were proposals for Tees-side, Notting- 
ham and Derby, Bristol and Bath, Sheffield 
and Rotherham, Portsmouth and Southamp- 
ton, the Potteries, and some towns of special 
character, such as York and Oxford. 


Anglo-Russian Trade 


Last week, the President of the Board 
of Trade, Sir David Eccles, announced in 
Parliament that he would head a small trade 
delegation to Moscow during the coming 
month. The delegation’s purpose, he said, 
would be to negotiate an agreement affording 
increased scope for trade between this 
country and the U.S.S.R. Sir David added 
that he would invite two or three business 
men of standing to join the delegation ‘as 
advisers, particularly on Russian exports to 
the United Kingdom. He went on to say 
that this was not “ a mission to get orders ”’ ; 
the intention was to establish the right 
framework within which business men could 
act afterwards. 

Reference to this forthcoming mission was 
made by Sir Greville Maginness in his 
presidential address at the annual meeting 
of the Russo-British Chamber of Commerce 
on April 16. He said then that the form 
that any agreed basis for trade between the 
two countries might take was a difficult 
matter to forecast. The United Kingdom 
was almost the only Western European 
country trading with the Soviet Union whose 
trade was not regulated by a trade agree- 
ment. The very extensive and ambitious 
development of Soviet industrial capacity 
which was to take place during the next 
seven years, Sir Greville continued, certainly 
offered considerable possibilities for the sale 
of British capital equipment, particularly for 
the equipment of complete enterprises. In 
1958, Sir Greville added, there was a reduc- 
tion in the total turnover of Anglo-Soviet 
trade compared with the peak of 1957, 
although it slightly exceeded that of 1956. 
In 1958 imports from and exports to the 
Soviet Union (from the United Kingdom) 
were substantially less than in 1957, but the 
value of re-exports was doubled. 
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Continental Sectim 


Swiss Industries Fair 


Swiss industrial development was well illustrated by the 
technical sections at the forty-third Basler Mustermesse 
(April 11 to 22). In the absence this year of machine tools 
and textile machinery, an important part of the exhibition 
space was devoted to materials handling. 
industry, one of the country’s strongest export groups, was 
well represented. Much interest was aroused by exhibits 
from the field of electricity generation, in particular those 


connected with nuclear power. 


N an exhibition area totalling 128,400 square 

metres, the forty-third Swiss Industries Fair 
was held at Basle from April 11 until April 22. 
Of the nearly 2300 firms at this national sample 
fair, over one-half came from the cantons Ziirich 
(597), Basel-Stadt (277), and Berne (325). There 
were fifty-seven exhibitors less than last year. 
Exhibitors in the various branches totalled 2638 
(—32), the difference between this figure and the 
number of participating firms being due to many 
firms exhibiting in more than one branch. The 
largest section was formed by household goods 
(346 exhibitors), followed by textiles and fashions, 
excluding shoes and leather goods (247) ; paper, 
advertising, packing and books (235) ; foodstuffs 
(244) ; and watches, clocks and jewellery (217). 

A major proportion of the available space was 
taken up by the 750-odd firms showing technical 
goods of various categories, including building 
materials and timber, but excluding agricultural 
and textile machinery as well as machine tools. 
The last two classes of equipment were omitted 
as they will participate at the special exhibitions 
which will be held in September in Milan and 
Paris, respectively. It has been the policy of these 
two groups to exhibit at Basle only every second 
or third year, but to participate between times in 
the European special exhibitions, which are being 
held at similar intervals. Also unrepresented, 
or exhibiting only to a minor extent, were the 
branches of automation, electronics, and atomic 
energy ; apparently because it was thought that 
these fields were too specialised or could not 
be effectively presented. Whereas twenty-six 
Swiss firms exhibited at the 1958 “* Atoms for 
Peace’ exhibition in Geneva, this year at Basle 





Fig. 1—Eight-stage rotor of a pusher centrifuge, comprising screen baskets, 


casting, hollow shaft, piston rod and controls. 
of the baskets pushes the centrifuged material towards the left end where it is 
thrown off—Escher Wyss A.G. 
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The electrical 


nuclear exhibits were limited to that of the “Group 
for the Construction of an Experimental Nuclear 
Power Station,’’ and the model of a linear accelera- 
tor built by Emil Haefely and Cie A.G., for 
Basle University. Apart from this gap, the fair 
adequately reflected the importance of the 
mechanical and electrical engineering industries, 
which export over two-thirds of their production. 
Machinery exports in 1957 amounted to Fr.2020 
million, and in spite of the recession rose to 
Fr.2160 million last year, which figures constitute 
30-1 and 32-5 per cent, respectively, of the total 
of Swiss exports in those two years. 

Before turning to a description of some of the 
most interesting exhibits, mention should be made 
of the design show “ Die gute Form,” arranged 
by the Schweizerischer Werkbund (Sekretariat, 
Bahnhofstrasse 16, Ziirich). 

The international importance of the Swiss 
engineering industry was illustrated by the 
exhibits dealing with Baudour power station 
(Belgium), now under construction, for which 
Escher Wyss A.G. is supplying a 115MW turbine 
operating with steam at 170 atmospheres gauge 
and 600 deg. Cent. with reheat to 570 deg. Cent. 
The three-cylinder unit was shown in model 
form. Driving an ACEC generator, it will be 
connected in block to a Sulzer 340 tons per hour 
monotube boiler of which the actual combustion 
chamber was exhibited. On the Escher Wyss 
stand could also be seen an axial-flow compressor 
for an input of 6500kW ; this was stated to be 
the first instance of such a compressor being used 
asaheat pump. The plant in question, of which a 
model was shown, will evaporate caustic soda 
solution at the rate of 200 tons per hour at and, 
the same time, supply 
the whole works with 
steam andelectricenergy. 
Six of the evaporators 
will work according to 
the thermo-compression 
process and 2 3 will be 
multiple-effect evapora- 
tors. The eight - stage 
pusher centrifuge (Fig. 1) 
illustrated another im- 
portant range of products 
of this firm. A _ test 
model of a_ six-bladed 
Kaplan turbine was on 
view ; this model had a 
runner of 300mm dia- 
meter and was stated to 
be capable of develop- 
ing 250 h.p. under a 
head of 35m. Model 
tests are said to be in- 
creasingly accepted by 
the customers as the 
basis of the guaranteed 
performance of the full- 
size turbine, thereby 
eliminating lengthy and 
costly acceptance tests 
Longitudinal oscillation in the power station. 

Nuclear energy is of 
interest to Switzerland 


ood 
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principally in two respects. In perhaps twenty 
years’ time, it is estimated, the economically 
available water power will be fully exploited 
so that additional sources of energy must be 
imported. In that case it may well be that nuclear 
energy will be more readily obtainable and even 
cheaper than traditional fuels. Meanwhile, 
Swiss industry wishes to keep abreast with the 
development of nuclear plant, which promises to 
become an important class of export. Various 
nuclear power projects have been elaborated by 
groups of firms. One group, which exhibited 
jointly at Basle is the “* Konsortium fiir den Bau 
eines Versuchsatomkraftwerkes *’ (Experimental 
Nuclear Power Station Consortium), which com- 
prises the firms Brown Boveri and Co., Baden 
(Switzerland) ; Contraves A.G., Ziirich ; Escher 
Wyss A.G., Ziirich ; Landis and Gyr, Zug ; 
Maschinenfabrik Oerlikon, Ziirich ; Gebriider 
Sulzer Aktiengesellschaft, Winterthur, and Ed. 
Ziiblin and Co., Ziirich. 

For the proposed power station of 30MW 
thermal output (shown as a model to a scale of 
| : 33), a heavy-water pressurised reactor was 
chosen, as being safe in operation, suitable for 
the production of electric energy as well as 
thermal energy for industrial or space heating, 
capable of being run on natural uranium, but 
convertible to enriched fuel without major 
alteration, and covering a wide output range. 
Designed as an underground installation and 
originally intended to form an addition to the 
district heating system of the Swiss Federal 
Institute of Technology in Ziirich, the station is 
now being built in the vicinity of Wiirenlingen, 
away from major centres of population. The 
reactor, primary heat exchangers and operating 
gear are being housed in a 20m diameter and 
40m high cavern; a second cavern, 12m by 
125m by 60m long, houses all secondary 
installations, which include two turbine generator 
sets, the secondary heat exchanger for the heating 
plant, switchgear and controls. The two caverns 
are connected by a 23m long, 7m diameter shaft, 
while the turbine cavern is connected with the 
surface by a materials and a passenger lift. In 
the reactor (Gebriider Sulzer A.G.), the coolant 
circulates in tubes through the core. Its pressure 
is 60 atmospheres, its inlet temperature about 
190 deg. Cent. On the other hand, the moderator 
is kept at 50 deg Cent by a separate heavy-water 
cooling system, and is at atmospheric pressure. 
It is contained in an aluminium tank which is 
surrounded at the sides and underneath by a 
graphite reflector. 

_ In connection with this scheme, Maschinen- 
fabrik Oerlikon showed a flywheel-driven motor- 
generator emergency set for supplying the con- 
trols during the brief period before the diesel 
emergency set can come into operation. The set 
comprises a heavy flywheel rotating in an 
atmosphere of hydrogen, driven by an asyn- 
chronous three-phase motor (top) and driving 4 
condenser-excited asynchronous — three-phase 
generator (bottom), the rotors of both machines 
being mounted on the flywheel trunnions. For a 
lrequency of 50 c/s, the speed is 3000 r.p.m.. 
and under these conditions 8kWh of energy are 
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stored in the machine. The motor is permanently 
connected to the mains, while the generator 
supplies the most important control circuits 
which, in case of mains failure, are kept supplied 
by the flywheel, at the cost of a slight drop in 
frequency, until the diesel set starts up. The 
losses of this converter are stated to be much 
smaller than the use of accumulators would 
involve, and practically no maintenance is 
required. 

In the field of gas turbines, A.G. Brown 
Boveri and Cie, Baden, showed the low-pressure 
cylinder and rotor of a 25MW turbine destined 
for the Korneuburg II power station, Lower 
Austria. The station will have two identical gas 
turbines, each connected to a waste-heat boiler, 
the steam from which will feed a 25MW steam 
turbo-set. 

An all-purpose welding converter (Fig. 2) is 
designed for use with all modern automatic 
and semi-automatic welding processes, as well 
as for manual welding. A flat, drooping or 
rising characteristic can be selected as required 
for gas-shielded welding of steel or light metal 
under argon or carbon dioxide ; all forms or 
submerged arc welding can also be employed. 
With the flat characteristic it can also be used 
as a small multi-operator source of current for 
three to six welding points. 

A spinning motor with automatic regulator 
was shown, together with the headstock of a 
ring spinning frame. The speed changes effected 
by the regulator were indicated on an attached 
recorder. Also exhibited was a range of three- 
phase stop motors in which, as the current is 
switched on, the conical rotor is pulled laterally 
against a spring load on to the conical stator 
and thereby disengages the brake ; on switching- 
off the brake is immediately re-engaged and 
stops the motor. Twin-stop motors were also 
shown ; these are a combination of two stop 
motors for different speeds, with worm or chain 
transmission and speed ratios of up to 1:9 
and | : 250, 

Brown Boveri also showed a 380kV circuit 
breaker as used on the German supergrid. 
(Similar breakers are installed in Sweden and 





Fig. 2—Welding converter for automatic, semi- 

automatic or manual welding. The characteristic can 

be changed from flat to drooping or rising, thus allow- 

ing the converter to be used for gas-shield welding, 

or aS a multi-operator generator—A.G. Brown 
Boveri 


Finland.) One of these units is installed at 
Hoheneck, near Stuttgart, at the southern end 
of the transmission line, and another at the north- 
ern end at Rommerskirchen, near Cologne 
(Fig. 3). The full range of breakers from 80kV 
to 400kV is built up from standardised parts. 

A universal manipulating machine, for handling 
workpieces during high-frequency heating, was 
shown by A.G. Brown Boveri, Baden, in con- 
junction with a 10kW high-frequency generator. 
The “ ADE-100” is specially designed for small 
and medium series. The welded base contains 
all controls and a 50-litre tank and pump for the 
quenching fluid. On the fiat, tee-slotted top 
can be fitted a head and tailstock for mounting 
cylindrical workpieces. Up to 500mm _ long 
shafts can be hardened over a maximum length 
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Fig. 3—Air-blast circuit breaker for German 380kV supergrid. Rated current 1500A, breaking capacity 
12,000MVA—A.G. Brown Boveri 


of 200mm, the headstock spindle admitting 
pieces of up to 32mm diameter. Preselected 
feeds with or without rotation and quick returns 
are available. For the partial hardening or 
soldering of components, a horizontal turntable 
can be mounted which can be rotated at a pre- 
selected speed or automatically lowered, indexed 
and raised, so that a number of fixture-mounted 
components are in turn exposed to the high- 
frequency heating coil. Current and quenching 
jet are also automatically controlled. 

An automatic oscillograph for registering 
impulse tests of electrical equipment was shown 
by Emil Haefely et Cie A.G., Basle. The equip- 
ment, which is manufactured by Willy Studer, 
Ziirich, is provided with a twin-ray cathode tube 
with short afterglow. Maximum input voltage 
is 2200V (peak); the time base is linear or 
logarithmic, and ranges in eight steps from 
0-8 to 3200 microseconds. Synchronised time 
markings can be set to correspond to these ranges 
and vary from 0-1 to 400 microseconds. Deflec- 
tion can be initiated by external impulse, by 
means of a push-button, or by built-in repeating 
pulse generator. A recording speed of over 
7000km per second is claimed. 

For photographically recording the trace of 
either cathode ray, it is possible to preselect by 
push-buttons the usual operations such as 
writing the datum line with or without line 
markings, the calibrating voltage and the co- 
ordinate grid, as well as the closing of the 
shutter and winding-on of the film. A serial 
number can be recorded on every oscillogram 
as well as the two deflection times. Alternatively, 
the oscillograph can be operated manually. 

A large section of the exhibition was devoted 
to transport and materials handling. An interest- 
ing comparison was shown at the “ Swissair” 
stand between the relative costs of surface and 
air goods transport. Although air freight is still 
dearer than surface carriage, important overall 
savings can nevertheless be made frequently 
through savings in time, storage space, insurance, 
and smaller packing costs. Thus, two identical 
machines weighing 1260kg were shown, one 
packed for sea transport, the other for air transit. 
The sea transport packing weighed 400 kg and 
cost six times as much as the wooden pallet 
weighing only 30 kg, which is all that is required 
for transport by air. Last year, “ Swissair ”’ 
occupied seventh place among the seventy inter- 
national air freight carriers, and the freight it 
carried accounted for 10 per cent of the total 
profits. 

Maschinenfabrik Riiegger and Co., A.G., 


Zwingerstrasse |, Basle, showed a 40-ton travel- 
ling hoist with automatic two-speed change 
operated by the load. The control pendant 
contains only the usual up-stop-down buttons. 
Initially, the load is always raised, or lowered, at 
slow speed ; about two seconds after starting a 
torque measurement is carried out. If possible, 
the hoist then changes over to quick lifting. 
Lowering is always at the higher speed, but the 
load can be set down slowly by stopping the 
hoist just before the ground is reached, and again 
pressing the down button. The same firm 
showed an overhead conveyor hoist arranged 
for remote control of the conveyor rail points. 
Built in sizes up to 5 tons capacity, the crane 
cannot be derailed through a faulty setting of the 
points. 

Eisen- and Stahlwarenfabrik A.G., Sissach, 
showed a programmme-controlled suspended 
electric railway with electronic point switching. 
Any of thirty different programmes can be chosen 
by turning a selector on each carriage. The 
closed track is composed of standard units 
(straights, 750mm radius curves, points and 
crossings). Built with a capacity of 100 kg to 
500 kg, the carriages move at a speed of 15m per 
minute. With a 300 kg load, gradients of 18 per 
cent can be negotiated. A block control system 
prevents collisions and derailments. Remote 
control from a central point is possible using a 
diagrammatic control panel. The installation 
uses a novel 380V, three-phase system of live rails. 

Georg Fischer A.G., Schaffhausen (Switzer- 
land), has introduced a construction jig system 
for facilitating the installation of pipes and con- 
duits in new buildings. The system comprises 
a number of light alloy stagdard elements, which 
are assembled into a framework of the required 
shape and size. The assembled pipework is 
clamped to the frame. Water, gas and central 
heating pipes, &c., as well as electrical conduits, 
can be set up in this way, and the walls are com- 
pleted by building them around the pipes. This 
obviates the need for making chasings in the 
finished walls. The system is handled in this 
country by Le Bas Tube Company, Ltd., 129, 
Finsbury Pavement, London, E.C,2. 

Flug- und Fahrzeugwerke A.G., Altenrhein 
(SG), showed a light structural element in the 
form of a glass fibre reinforced plastic slab 
measuring 6m by 1-6m. Great strength is 
achieved by means of a honeycomb structure ; 
the low weight (11 kg per square metre) and the 
translucency of the material, indicate a number of 
interesting applications. Special sections or 
sealing strips are used at the joints. 
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German Industries Fair, Hanover 


No. 


I 


With a hall space totalling 270,000 square metres, and an open area of 140,000 
square metres, the German Industries Fair is being held at Hanover during the 
period April 26 to May 5. From small beginnings in 1947, it has developed into 
the most important technical fair on the European Continent. Although the rate 
of its physical expansion is now levelling off, its commercial importance is still 
increasing, as indicated by the growing foreign participation, which rose from 


14 per cent in 1958 to nearly 17 per cent this year. 


HE year’s major German exhibition, the 

German Industries Fair, opened at Hanover 
on April 26, and will continue until May 5. 
Out of a total of 4593 exhibitors (4300 in 1958), 
770 are foreign firms and organisations, com- 
pared with 606 last year ; 25 countries are repre- 
sented, as against 20 at the previous Hanover 
Fair. The five partners of the Federal Republic 
in the Common Market are represented by 273 
firms ; 371 exhibitors come from the European 
Free Trade countries ; 116 from overseas. From 
the Soviet Bloc there are 9 foreign trade organisa- 
tions, each of which represents anything up to 
about 100 industrial undertakings. 

The first place among foreign exhibitors is 
occupied by France, with 145 firms, followed by 
Austria (112), the United Kingdom (87), U.S.A. 
(87), Switzerland (75), Sweden (59), the Nether- 
lands (49), Belgium (40), Italy (38), Denmark 
(28), and Canada (17). All other countries 
provide fewer than 10 exhibitors each. It is 
stated that nearly 60 per cent of the foreign firms 
belong to groups which have concluded long- 
term agreements to exhibit at Hanover. 

The Hanover Fair is being held on an area of 
270,000 square metres of hall space and 140,000 
square metres of open-air exhibition grounds, 
which makes it the largest event of its kind in 
Europe. As last year, there are a number of 
special shows, including an exhibiiton of indus- 
trial design—enlarged from 200 to 800 square 
metres—and a display of aeronautical equipment 
at the airport of Hanover-Langenhagen. An air 
service is again being maintained between the 
airport and the exhibition, using five-seater 
** Do27 ”’ machines. 

Compared with the construction last year of 
three large halls for the electrical industry and 
Hall 8 North, no major building has been carried 
out for this year’s Fair, although enlargements 
and improvements are continuing. Thus, the 
facade of the large Hall 17 (office equipment) 
has been moved forward by 21m, increasing the 
available space by 5000 square metres to 35,000 
square metres and making it possible to install 
a small restaurant. The group “ Precision 
Mechanics and Optics’ has taken over 1250 
square metres hitherto occupied by the main 
restaurant at the end of Hall 5, and the electrical 
industry has acquired 3000 square metres of 
additional space in Building 12, where there used 
to be another restaurant. Those of the restau- 
rants which used to be housed in marquees have 
been transferred to three halls with a combined 
capacity of 6000, so that with the accommodation 
previously available altogether 16,000 visitors can 
eat at the same time. The number of people in 
the catering service amounts to about 3000. The 
telephone system has been enlarged by a further 
300 lines, although this does not yet completely 
meet the demand. Parking facilities for 3000 
more cars have been added and older car parks 
surfaced. Owing to the participation of the 
textile machinery builders in the Milan Exhibition 
in September, this group is not exhibiting in 
Hanover this year, the available space in Halls 7 
and 7A being taken up by other branches of the 
mechanical engineering industry. 


BRISTOL SIDDELEY ENGINES, LTD. 


Following the announcement on April 28 last 
year that the Bristol Aeroplane Company, Ltd., 
and the Hawker Siddeley Group, Ltd., had 
agreed to co-ordinate the activities of their 
engine companies, these were merged at the 
beginning of this year into a single organisation, 


Bristol Siddeley Engines, Ltd., Coventry. The 
new company is showing at Hanover the 
“* Orpheus ” Mark 803 turbo-jet (used in, among 
others, the Fiat ** G-91,’’ Dassault ‘“ Etendard 
VI,” Breguet “Taon,”’ and Lockheed “ Jet- 
Star*’), a “ Viper’? ASV-11, a “ Thor” ramjet, 
** P181 *° turbo-shaft engine for helicopters, and 
a“ PR-23 ”’ rocket motor. 

it will be recalled that two “ Thor’”’ ramjets 
power the Bristol Ferranti ‘ Bloodhound ° 
surface-to-air guided missile, used in the United 
Kingdom and in Sweden. It is now claimed that 
each of these ramjets is capable of developing 
100,000 h.p. at sea level at Mach 3-0 (corres- 
ponding to a thrust of about 16,500 Ib). 

Exhibits include a gas turbine compressor 
unit giving 2 lb per second of air at 53 Ib per 
square inch, or a 150 h.p. shaft drive for genera- 
tors, pumps and the like. The unit can operate at 
up to 30,000ft altitude. A _ recirculating ball 
screw is being shown : this also is representative 
of a range manufactured under American licence. 
Compared with conventional screw threads and 
splines, the “‘ Beaver’’ ball screw, it is stated, 
gives up to 80 per cent reduction in the power 
required to actuate it, has long life with low 
maintenance, is without backlash, and can 
operate at high temperatures without lubrication. 


KLOCKNER-HUMBOLDT-DEUTZ 


In the absence of internal combustion engines 
from this year’s Fair, Kl6ckner-Humboldt-Deutz 
Aktiengesellschaft, Cologne-Deutz, is confining 
its display to diesel and gas generator sets. Of 
particular interest is a diesel generator set which 
can be operated alternatively on diesel fuel or on 
natural gas. Such sets find application in oil-well 
drilling, or in sewage purification plants where 
there is often a considerable production of 
methane. The unit is part of an order from the 
Argentine for sets of 600 h.p., 500 h.p., and 
230 h.p. Also shown were emergency sets with 
flywheel energy storage (Fig. 1). 
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WESERHUTTE 
On the open-air stand of Weserhiitte Otto 
Wolf G.m.b.H., Bad Oeynhausen (Westphalia), 
the company shows an addition to its range of 
universal excavators. The “ W18”’ excavator 
(Fig. 2), normally equipped with a 1800-litre 
bucket, can be supplied for extra-heavy duty in 





Fig. 2—‘* W18”’ universal excavator equipped with 
grab—Weserhiitte 


quarries with a special bucket of 1500 litres 
capacity. The excavator can be supplied in all 
the usual versions, including dragline, grab, 
pile-driver and crane. It possesses great stability 
owing to long and widely-spaced tracks. A 
platform surrounding the engine and driving 
cabin gives access to all important parts of the 
machine. The well-known * W9”’ excavator is 
shown with a longer crane boom in tubular 
construction, equipped with a fine-adjustment 
block and tackle of patented design—which it 
is Claimed allows loads to be raised or lowered 
almost to within a millimetre without alterations 
to the normal clutch and hoist mechanism. 


A. AND R, JAGER 


A. and R. Jager, Neckarelz, Baden-Wiirttem- 
berg, is showing a motorised hand shovel 
stated to be capable of unloading a coal wagon 
in 1{ hours. The shovel is electrically driven and 
comprises a bucket which can be tilted mounted 
on a two-wheeled trolley. The operator turns 
and guides the shovel like a wheelbarrow. It 
can negotiate inclines under its own power. 


( To be continued ) 





Fig. 1—Emergency generator set of 36kVA capacity, 1500 r.p.m.—Kléckner-Humboldt-Deutz A.G. 
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The 


Wage Negotiations in the Steel 
Industry 


President Eisenhower undoubtedly re- 
flected the sentiments of the overwhelming 
majority of Americans when he called upon 
the leaders of both labour and management 
in the steel industry to show statesmanship 
in that industry’s impending wage negotia- 
tions. His demand that there be no rise in 
the price of steel as the result of those negotia- 
tions flows naturally from the concern which 
he and millions of Americans feel about the 
possibility of still further inflationary price 
rises. Steel is central in the anti-inflation 
fight for at least two reasons. It is a funda- 
mental material in many parts of the economy 
so that a price rise for steel exerts upward 
pressure on many other commodity prices. 
And, of course, any exorbitant wage increase 
won by the steel union would tend to become 
a pattern for similar wage increases—with 
their inflationary impact—in other industries. 

The negotiations are still a month off, but 
everyone has already had a word of advice 
for the union and the company bargainers. 
Members of Congress, economists, industrial 
executives, labour leaders, leader writers, 
television commentators and professional 
viewers-With-alarm of every description have 
set forth in infinite detail their ideas of what 
the talks signify and what yardsticks both 
sides should apply in reaching a settlement. 
If words were money, even the “ billion- 
dollar ” price label which the union’s advertis- 
ing agency has put on the union’s still 
unformulated contract demands would be 
readily achievable. Unfortunately, it will 
take something more than homilies about 
putting the brakes on inflation or spurring 
mass purchasing power to reconcile the 
conflicting basic attitudes with which the 
United Steelworkers of America and the 
major steel producers approach the confer- 
ence table. The decisions that will be made 
behind the locked doors of the meeting room 
in the Roosevelt Hotel in New York next 
month will affect every American at a time 
when the country is in the difficult position 
of trying to decide whether its economic 
policies should give priority to combating 
unemployment or to keeping prices down. 
How the talks go will determine whether 
production of industry’s most basic metal 
continues without interruption after June 30. 
The outcome will influence the national 
level of wages and prices. Even the course 
of the “ coid war” may be shaped by the 
ability of the steel negotiators to evolve a 
pattern that will strengthen the competitive 
position of the West in the production duel 
Nikita S$. Khrushchev has proclaimed as 
the decisive battleground between it and the 
Soviet countries. 

Few expressions of optimism about the 
possibility of a strike-free settlement are 
currently heard in Pittsburgh, Chicago, 
Cieveland, Youngstown or other steel centres. 
On the contrary, the flood of orders from 
Customers eager to build up their stockpiles 
of steel in anticipation of a mid-year shut- 
down has pushed output to record heights. 
[he same gloom about keeping the blast- 
lurnaces and open hearths full of hot metal 
's prevalent in Wall Street and Washington. 
Yet, curiously, some of the more experienced 
ubservers—including a few whose views will 
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be consequential in the decision-making 
phases of the contract talks—are on the 
cheerful side when it comes to assessing the 
outlook for peace. In a sense, the answer 
on whether there will be a strike or a settle- 
ment at the contract deadline may not come 
from the negotiators, but from Berlin. If a 
global conflict impends, the economic con- 
siderations that now point so overwhelmingly 
toward a test of strength in steel would be 
replaced by much more compelling pressures 
for a peaceful resolution of all contract issues. 
Union politics is a complicating factor in 
the forthcoming negotiations. Nearly a 
quarter-million votes were cast against the 
steel workers’ president, David J. McDonald, 
in the last quadrennial election of union 
officers two years ago. The rebel forces were 
routed at last September’s convention, but 
the union high command will find it hard to 
resist the fear of a new insurrection if it fails 
to deliver substantial new gains for the rank- 
and-file this year. This is not a fear conducive 
to the flowering of economic statesmanship. 
The union will draft its formal bargaining 
programme at a wage policy meeting at the 
end of April. It is almost certain that the 
union’s officers will emerge with what 
amounts to a blank cheque to demand higher 
wages, shorter working hours, increased 
pension, welfare and unemployment benefits 
and almost anything else they think employers 
might give. This is the kind of authority 
they had three years ago when they brought 
home a contract providing “ package” 
gains estimated by the union at 624 cents an 
hour and by the employers at 75 cents. 
Steel prices went up an average of 24.50 
dollars a ton during the contract period. 
The industry held the rise in labour costs 
primarily responsible ; the union insisted 
that prices went up 3 dollars for every dollar 
added to the wage bill. Mr. McDonald 
already has indicated that he will ask the 
employers to give workers three months of 
paid holidays every five years as one means 
of spreading the work. The union also may 
become the trail blazer in labour’s drive to 
establish a thirty-five-hour week in mass 
production industries with no reduction in 
the pay now being received for forty hours’ 
work. In its advertisements, however, the 
union has put its focus on more money : 
1000 million dollars in increased earning 
power for its members in the basic steel works 
and the steel fabricating factories. If its stated 
target is anything more than a copywriter’s 
dream, the union will be out for benefits of 
1000 dollars a man in its new agreement. 
The industry now claims that employment 
costs have been going up three times as fast 
as the productivity of its labour force. On 
this basis, the steel companies have let it 
be known that they do not even expect to 
match the “non-inflationary” contract 
negotiated by the ** Big Three ” car producers 
in their settlement with Walter P. Reuther last 
year. The employers feel that the steel union 
is too far ahead of prices, profits, productivity 
and the wage rates of other unions, and that 
it should stand still this year. This is a 
position the union takes as a signal of war. 
It contends that man-hour productivity for 
1959 alone is likely to show a jump of 10 per 
cent over 1958. Far from being content with 
the 12 cent per hour annual “ package ~ 
received by the automobile workers, the steel 


union has its eyes fixed on the 264 cent raise 
just won by John L. Lewis’s United Mine 
Workers. By June 30, most of the steel 
industry’s big customers in the engineering 
and other fields will have comfortabie 
inventories on which to draw in the event of a 
shut-down. There will be little pressure from 
them for a settlement that might touch of a 
new upward march of both wages and prices. 
In the steel mills a new sense of fatalism seems 
to animate both sides. The industry’s 
capacity has become so great that it can pro- 
duce all the steel the country is likely to use 
this year in nine or ten months. This sense 
that men and machines were doomed to be 
idle for part of the year, whether because of 
strikes or lack of orders, was a major factor 
in the old Lewis custom of calling annual 
coal strikes. He maintained that the miners 
never could expect to work more than 200 
days a year anyhow. Mechanisation has 
changed this by cutting the number of 
workers employed in the mines to less than a 
third of the old total. The high wages of 
those who still have jobs are one fruit of 
technological progress. The thousands of 
destitute miners’ families in the hills and 
valleys of West Virginia, Kentucky and 
Pennsylvania are another. This is part of 
the backdrop against which the steel industry 
now approaches this year’s wage negotiations, 


Compatibility of Stereophonic Broad- 
casting and Single-Channel Reception 


SEVERAL commercial radio and television sta- 
tions in the United States have recently begun 
offering stereophonic sound programmes, by 
broadcasting over two separate sound channels. 
In various experimental arrangements, the two 
channels required have been selected from 
different combinations of AM., FM. and TV. 
channels. The listener then spaces the appro- 
priate receivers properly in his home. The 
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Block diagram of Bell compatibility circuit for 
stereophonic meeoeee based on the “* precedence 
lect ”” 


results have been sufficiently favourable to 
induce more broadcasting stations to consider 
the offering of stereo programmes. 

The major obstacle to a greatly increased use 
of this kind of stereo broadcasting, however, is 
the person who listens with only one receiver. 
If the broadcaster tries to obtain the full stereo 
effect, the sound which the single-channel listener 











ei 
et 


; 











rte in, cele 
ee ste 
a i a Re 








eo an tt atti i a it il Iria iiss tase 


_Abnerican Section 


hears comes from only one of the two widely- 
spaced microphone pickups, and he misses a 
portion of the programme. What he does receive 
is poorly balanced, because of the placement of 
the pickups in relation to the sound sources. 
The broadcaster has had to dilute the stereo 
effect in order to preserve satisfactory reception 
for the single-channel listener. Now this single- 
channel problem may be eliminated without 
affecting the stereo listener, through the use of a 
new “compatibility ’’ circuit which has been 
developed by F. K. Becker of the Bell Telephone 
Laboratories. The circuit depends on a psycho- 
acoustic phenomenon known as the “ precedence 
effect.’’ This effect operates in such a manner 
that when a single sound is reproduced through 
two separate loudspeakers, but is delayed several 
milliseconds in one, the listener will “ hear ’’ the 
sound as if it came only from the speaker from 
which he heard it first. He will judge the second 
loudspeaker to be silent. The amount of the 
precedence effect depends somewhat on the length 
of delay built in ; at 10 milliseconds, the sense 
of direction for an average observer is as if the 
echo were 8 to 10 decibels softer than the sound 
preceding it. 

In the new development, the circuits between 
the microphone pickups and their corresponding 
radio or television transmitters are cross-con- 
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nected through two delay lines, each with its 


own buffer amplifier. Because of these cross- 
connections, music or voice signals from the left 
microphone are transmitted directly to the left 
loudspeaker in the listener’s home, while the same 
signal is slightly delayed before reaching the 
speaker to his right. The stereo listener will hear 
the sound as if it came only from the left loud- 
speaker because of the precedence effect. Con- 
versely, the sound from the right microphone goes 
directly to the right speaker, but is delayed 
before reaching the left speaker and is therefore 
unheard. Thus, the brain of the stereo listener 
localises the sound he hears as coming directly 
from each of his two speakers, and a full stereo- 
phonic effect is maintained. However, mono- 
phonic reception is completely compatible with 
this, since a listener to each single channel hears 
the total sound from both microphones in a 
balanced reproduction. The slight delay built 
in apparently does not affect his reception at all, 
according to subjective tests performed at the 
Bell Laboratories. Typical operating conditions 
in listening tests conducted recently had a time 
delay of 10 milliseconds, with the volume of the 
delayed channel being 14 dB softer than that of 
the direct channel. The precedence effect, which 
was first discovered in 1933, operates over a 
delay range of from 5 to 35 milliseconds. 


Analogue Computer for Estimating 
Fire Endurance 


An electronic analogue device that solves transient heat flow problems has been 

constructed at the National Bureau of Standards, Washington, D.C. 11 is based on 

the similarity between current flow in electrical circuits and conductive heat flow in 

thermal circuits. In particular, the instrument can estimate the fire endurance of 

structural building elements subjected to the temperature-time exposure of 
standard fire tests. 


A SPECIAL-PURPOSE analogue computer 

that analyses heat flow in building materials 
has been developed by the National Bureau of 
Standards, Washington, D.C. This desk-sized 
instrument (Fig. 1) makes possible rapid esti- 
mates of the transient 
heat flow within building 
materials or construct- 
ions. Although its use is 
not likely to eliminate 
the need for full-scale fire 
tests, it is expected to be 
useful in reducing their 
number. Fire resistance 
tests are often per- 
formed on portions of 
buildings to determine 
how well the construct- 
ion will withstand the 
effects of fire. However, 
the expense of building 
the test specimen and 
the long time required 
to perform the test make 
desirable some _high- 
speed method for esti- 
mating fire endurance of 
structures. 

The present device pro- 
vides such a method by 
using a direct analogy 
between thermal and 
electrical circuits. This 
kind of analogy permits 
considerable _ flexibility 
in solving _heat-flow 
problems. At the same 
time it simplifies the 
coding of problems and 
eliminates the large 
assembly of electronic mathematical-operator 
units which conventional computers require to 
solve the problem of heat transfer by conduction. 
The instrument is a “fast time’ machine, in 
which a problem is solved repetitively at a speed 
much higher than can be obtained with an actual 
test specimen. Essentially, it applies voltage 
signals corresponding to the prescribed tempera- 


ture-time conditions of a standard fire test to an 
electrical model representing the material under 
study, and then displays on a cathode-ray tube 
the resultant temperature-time curve at any of 
several points within the material. The equip- 





Fig. 1—Electronic analogue computer for the solution of transient heat flow 
problems 


ment consists of a signal generating unit, means 
for applying the signal to an electrical network, 
and circuitry to measure the transient voltages 
developed within the model. The time ratio 
between the electrical operation and the thermal 
process is of the order of 10-*. Such high speed 
requires cathode-ray tube presentation for the 
read-out of the repetitively solved problem. 
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A custom-made electrical model is prepared 
for each thermal problem to be simulated. <A 
plug-in unit provides twenty network elements 
and discharge points. A series of resistors 
represents a lumped approximation to the 
continuous thermal resistance of the prototype, 
and a group of capacitors shunting these resistors 
to ground represents a lumped approximation to 
its heat capacity. 

The signal generator (Fig. 2) is a photo-former 
unit and was selected to obtain flexibility in the 
choice of possible waveforms and ease with which 
they can be interchanged. It is basically an 
oscilloscope with an opaque mask covering a 
portion of the cathode-ray tube face. The shape 
of the mask corresponds to the shape of the 
desired input waveform. A photo-tube with 
appropriate amplifier is arranged to view the 
face of the cathode-ray tube. The amplified 
output of the photo-tube is applied to the 
vertical deflection plates of the cathode-ray tube 
in such a way that when the spot is “ seen ”’ by 
the photo-tube it is deflected so as to be partially 
hidden by the mask. The combination of a feed- 
back in the vertical plate circuit and a relaxation 
timing sweep on the horizontal plates forces the 
spot to follow the mask outline on the cathode- 
ray tube screen. Since the voltage applied to the 
deflection plates is proportional to the displace- 
ment of the spot on the screen, a voltage/time 
signal, controlled by the shape of the mask, can 
be taken from the plates. 

The signal generating oscilloscope permits 
reasonable linearity between mask shape and 
output signal. Its tube has a screen coated with 
short-persistence P-15 phosphor. The short 
decay time of this phosphor, down 90 per cent 
in 2-8 microseconds, is necessary to permit the 
close following of the mask shape during rapid 
transients. To obtain maximum response, the 
photo-multiplier tube associated with the oscil- 
loscope was selected to have a spectral sensitivity 
closely matching the cathode-ray tube phosphor. 
A darkened hood shields the photo-multiplier 
from stray external illumination. In using a 
signal generator of this kind, it is essential that 
the spot remains on the tube screen even during 
periods when signals are not being generated. 
To permit this, the generating oscilloscope was 
modified by the insertion of a clamp circuit in the 
horizontal deflection circuit to prevent the spot 
from leaving the right-hand edge of the screen. 
The clamp circuit does not abruptly limit spot 
deflection at one position, but instead greatly 
reduces the deflection sensitivity when the spot 
approaches the edge of the screen. This type of 
operation is easy to achieve and helps to prevent 
“burning’’ the phosphor of the cathode-ray 
tube screen. 

An impedance converter combines the balanced 
but out-of-phase voltages applied to the deflecting 
plates of the generating oscilloscope into a single 
phase low-impedance output signal with ground 
as a reference level. A pentode is used here in 
the unity-gain phase-inverter circuit and a twin 
triode in the averaging circuit. This works well 
as a substitute for a true addition circuit because 
both signals are of the same order of magnitude. 

_ The horizontal timing sweep that forms the 
input signal is obtained from an internal con- 
nection to the sweep generating circuit of the 
viewing oscilloscope. The sweep clamp provides 

a means for rejecting every alternate sweep cycle 

and thus generating an input signal only when it 

is necessary to apply one to the model. 

A cathode follower is used as a high-impedance 
probe feeding a wide band impedance converter. 
This circuit has the desirable property of per- 
mitting high-impedance operation with large 
input signals. The potential divider between 
anode and cathode of the first stage of the twin 
triode serves as a variable anode supply source 
for the 6AKS valve used as a cathode follower 
input stage. In this manner large voltage signals 
can be followed while at the same time limiting 
the potential drop across the input valve. The 
frequency response is very nearly linear up to 
25 kc/s. The output of this circuit is mixed with 
the time and calibration signal by the electronic 
switch. 

The time reference standard for the unit is « 
variable-frequency square-wave oscillator. The 
output of this unit is fed to the temperature and 
time reference unit and to the frequency divider 
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Fig. 2—Block diagram of signal generator, electrical model and measuring circuits of N.B.S. analogue 
computer 


The former consists of differentiating, rectifying 
and mixing circuits. The frequency divider 
circuit uses one each of scale-of-ten and scale-of- 
twelve glow counter tubes in series. The first 
tube permits the accentuation of each tenth 
timing mark while the second one permits the 
generation of a synchronising signal as a sub- 
multiple of the scale-of-ten count. The outputs 
from each of the twelve cathodes of this tube are 
separately available so that considerable flex- 
ibility is possible in generating a time signal 
appropriate to the input signal. The output 
synchronises the time sweep of the viewing 
oscilloscope and the switching of the electronic 
switch. An internal connection to the electronic 
switch provides a square-wave output in syn- 
chronism with the trigger input signal. This 
square wave drives both the sweep clamp and the 
discharge circuit. 

The discharge circuit is made up of three 
separate circuits : (1) a twin triode amplifier and 
phase inverter whose output is split into two 
signals ; (2) a set of discharge triodes for each 
individual section of the model; and (3) a 
clamp diode reference level generator. This last 
unit is necessary to balance out the potential 
drop across the clamp diodes and thus permit the 
discharge of the network model to the ground 
reference level. In the original unit of twenty 
discharge triodes, ten twin-triode valves were 
used to permit the complete discharge of a twenty- 
section electrical model. 





Fig. 3—Curves on cathode-ray tube screen represent- 
‘ng temperatures at various positions within a 
material during a fire exposure test 


The viewing oscilloscope, on which the problem 
situation is displayed (Fig. 3) is of a kind suitable 
for driven sweep operation from an external 
‘rigger signal. This facility, together with the 

ighly linear time sweep source for the signal 
enerator, are the only essential requirements of 

e unit. High linearity of the vertical deflection 

plifiers is not essential because of the way in 
ch the different input signals are compared. 


Semi-Automatic Machining Line for 
Transmission Cases 

ALTHOUGH a combination of individual auto- 
matic machines is not considered automation 
in the strictest sense, a group of four “* Econo- 
matics’ recently designed and built by the 
Buhr Machine Tool Company, of Ann Arbor, 
Michigan, gives many of the advantages of auto- 
mation. Because the individual machines are 
simpler than an entire line would be, new ideas 
have been introduced in them. This group of 
machines finishes all the openings in both sides 
and both ends of cast iron tractor transmission 
cases. The operations are completed on one 
piece in each machine, including unloading 
and loading, in from 1-6 min to 2-8 min. The 
2-8 min cycle time includes back-boring. 

Each of the four machines is served by an 
operator. Hoists are used to unload and load 
the heavy workpieces, and the time allowed for 
these operations varies. The finished workpiece 
off the first machine is not necessarily the next 
workpiece used in the second machine. Partially 
finished parts are banked between each of two 
machines. Just as transfer machines can be used 
in groups with partially finished workpieces 
stockpiled between them, several advantages result 
from having four separate machines for these 
operations. If one machine is down for tool 
changing or maintenance, the other three can 
continue producing. Separate machines can be 
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arranged in any manner or order. This results 
in the best possible work-flow pattern for a 
particular site and also permits moving the 
machines should they be converted to other 
operations or other workpiece designs in the 
future. Along with this maintenance and posi- 
tioning flexibility, these machines have the 
advantage of automatic operation. After a part 
is loaded into any of the machines, the operator 
pushes two buttons and all machining operations 
are automatic. 

The basic design of each machine is the same. 
There is a welded steel centre base with a built-in 
chip clean-out trough. Horizontal wing bases 
are dowelled and bolted to the centre base, and 
each wing base carries a standard Buhr hydraulic 
feed unit. Machine No. | bores rough and semi- 
finish openings in the right and left-hand sides, 
and the bell end of the transmission case. It is 
a three-way machine. Another three-way unit, 
machine No. 2, finish bores the openings roughed 
and semi-finished on No. 1. Also a three-way 
unit, machine No. 3 finish bores openings on the 
left-hand side, and both the bell and buckle-up 
ends of the tractor transmission case. Precision 
boring heads are individually mounted and are 
belt-driven on machines Nos. 2 and 3. Machine 
No. 4 is a two-way unit with cross-facing heads 
on both hydraulic feed units. Facing tools are 
hydraulically fed out to face the buckle-up end 
and the inner wall of the bell end. 

Components that have been fully tested, but 
which would not be practical for initial use on 
full-scale automatic transfer lines, have been 
applied in these automatic machines. To evaluate 
** plug-in ”’ electrical control modules for machine 
tool application, for example, the firm’s 
engineers collaborated with the user in the 
development of four-relay “* package ’’ units for 
the individual machine electrical control panels. 
Each control panel has five identical package 
units. Four are in use and the fifth is a spare. 
Each unit has four identical relays. The relays 
of one package control the part-clamping cycle. 
The other package units control the cycles of the 
machining heads. Some of the boring tools used 
on these machines also represent a continued 
application of recent progress in the expendable 
tool field. A typical boring head uses throw- 
away carbide inserts combined for rough boring, 
semi-finish boring and chamfering during a single 
stroke of the spindle. With such combination 
tools, it is practical to make the initial adjustments 
of the holders in the toolroom and then index 
or replace inserts as required on the machine. 
This reduces down-time for tool maintenance 
and ensures high accuracy among related 
dimensions. 





Group of four ‘“Economatic’’ automatic machine tools for machining of tractor transmission cases 
shown in four views below 
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Appointments 


Mr. CHARLES N. THOMSON has joined the board of 
directors of Douglas Fraser and Sons, Ltd. 


Mr. Peter J. A. Lusppock has been appointed 
advertising executive with Evershed and Vignoles, 
Ltd. 

Mr. N. L. AKeRMAN, A.M.I.Mech.E., has been 
appointed sales manager of Dean, Smith ana Grace, 
Ltd. 

MULLARD, Ltd., announces the appointment of 
Mr. D. S. King as industrial representative, covering 
Scotland and Tyneside. 

Mr. G. S. Orr has been appointed manager of 
Mobil Oil Company’s Scottish division, in succession 
to Mr. A. Todd who is to retire. 

Mr. F. Brack and Mr. G. H. Rowsottom have 
been appointed members of the Electricity Consul- 
tative Council for the North of Scotland District. 


Mr. Carrot, J. PALMER has been appointed 
managing director of U.S. Rubber International 
(Great Britain), Ltd., in succession to Mr. R. D. 
Hunt. 

Mr. P. T. THORNHILL, A.M.I-E.E., has been 
appointed assistant chief engineer (contracts), switch- 
gear department, of Metropolitan-Vickers Electrical 
Company, Ltd. 

Mr. GEORGE WILSON has been appointed Scottish 
technical representative in heavy duty catering 
equipment, press and frabricating work and engineer- 
ing products, for Carron Company. 

THe MINIstRY OF TRANSPORT AND CIVIL AVIATION 
has announced that Mr. S. H. Leake has been 
reappointed a part-time member of the London 
Transport Executive until March 31, 1962. 


THE MINISTRY OF TRANSPORT AND CIviIL AVIATION 
announces that Mr. A. B. B. Valentine has been 
appointed chairman of the London Transport 
Executive, in succession to Sir John Elliot, who is 
retiring on June 30. Mr. Valentine’s appointment 
will date from July 1, and will run concurrently with 
the term of his appointment to the British Transport 
Commission, to December 31, 1962. 


THe Nortu East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS announces the following elections 
for 1959-60 : President, E. J. Hunter, B.Sc. ;  vice- 
presidents, Professor A. F. Burstall, D.Sc., Ph.D., Mr. 
L. T. Morton, B.Sc., and Dr. W. Muckle, M.Sc.; 
members of council, Messrs. S. C. Swan, M.A., 
H. J. Adam, M.Sc., J. Brown, B.Sc., Professor G. H. 
Chambers, P. Jackson, M.Sc., J. Patton, and Sir 
W. Scott. 

Mr. IAN T. Morrow has been appointed managing 
director of U.K. Optical Holdings, Ltd., and chair- 
man and managing director of U.K. Optical Bausch 
and Lomb, Ltd. Mr. J. A. Moore has resigned as 
vice-chairman of U.K. Optical Bausch and Lomb, 
Ltd., and Mr. Alan Moore has resigned as joint 
managing director, and has been appointed technical 
director of the company. Both remain directors of 
U.K. Optical Holdings, Ltd. 


Business Announcements 


THe RusBeroiww Company, Lid., states that its 
Edinburgh sales office will move to 10, South 
Castle Street, Edinburgh, 2 (telephone, Caledonian 
1409), on May I. 


Mr. MAX BERNER, chairman and managing director 
of Morleys (B’ham), Ltd., has left on a business 
journey to the Far East. He is going by air via 
Montreal and Toronto. 

OscAR FABER AND PartNeRrS, Consulting Engineers, 
29, Queen Anne Street, London, W.1, announce that 
they have opened an office at 31, College Gardens, 
Belfast (telephone, Belfast 33088). 


WILLIAM H. CAPPER AND Co., Ltd., Mayfair House, 
8/9, Hertford Street, London, W.1, has been appointed 
agent in the United Kingdom and Northern Ireland 
for Demag, Duisburg, Western Germany. 


ELLioTt-AUTOMATION, Ltd., states that its sub- 
sidiary, Elliott Brothers (London), Ltd., has secured 
from Canadian Curtiss-Wright, Ltd., exclusive rights 
to make and sell the nucleonic thickness measuring 
apparatus developed by that company. 


SAVAGE AND Parsons, Ltd., Watford, Herts, and 
MARCONI'S WIRELESS TELEGRAPH COMPANY, Lid., 
Chelmsford, Essex, have announced that the activities 
of the remote handling division of Savage and Parsons, 
Ltd., are being extended to cover the supply of closed 
circuit industrial television equipment to nuclear 
research and experimental establishments throughout 
the world. 
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Personal and Business 


BristoL SippELEY ENGINES, Ltd., has agreed with 
the Federal German Ministry of Defence that 
“ Orpheus ” 803 turbo-jet engines shall be manufac- 
tured under licence in the Federal German Republic 
for fitment to Fiat G-91 lightweight strike fighters. 

INTERNATIONAL COMPUTERS AND TABULATORS, Ltd., 
has announced the formation of L.C.T. G.m.b.H., 
a subsidiary company with headquarters in Dussel- 
dorf. LC.T. G.m.b.H. will take over the existing 
business in Western Germany of Powers-Samas 
Accounting Machines (Sales), Ltd. 

SIEMENS EDISON SWAN, Ltd., states that its Birming- 
ham service department has moved from Henstead 
Street to mew premises at 76-80, Sherlock 
Street, Birmingham, 5 (telephone, Midland 0072) 
With effect from June 1, the Birmingham district 
office will have a new telephone number, Midland 
8391. 

Simon-Carves, Ltd., Stockport, and Bruce Peebles 
and Co., Ltd., East Pilton, Edinburgh, have announced 
the signing of an agreement for the joint design and 
supply of electronic-pneumatic and_ electronic- 
hydraulic control and interlocking equipment for 
mine car handling and skip winding plant and other 
mining applications. 

British Or Equipment Crepirs, Ltd., 2, Princes 
Row, Buckingham Palace Road, London, S.W.1, a 
subsidiary company of the Council of British Manu- 
facturers of Petroleum Equipment, has been registered. 
It has been formed to promote schemes for the sale 
on deferred terms to overseas purchasers of capital 
plant and equipment made in the United Kingdom 
for the petroleum industry. The chairman of the 
company is Mr. E. F. E. Howard, of Hayward Tyler 
and Co., Ltd., the managing director is Mr. G. V. 
Sims, director of the Council. 


Contracts 


THe Steet Tuse Division OF TUBE INVESTMENTS, 
Ltd., has negotiated a contract with Promsyrioimport 
for the export to Russia of stainless and alloy steel 
tube, the value of which is expected to exceed 
£2,000,000. 

BIRTLEY ENGINEERING, Ltd., has received a contract 
from the Central Electricity Generating Board for 
the provision of a complete coal handling, storing 
and reclaiming plant for the new West Thurrock 
power station, Essex. The contract is valued at over 
£300,000. 


Decca Rapar, Ltd., has received orders from the 
New York City Department of Marine and Aviation 
for fourteen D.303 radars to be fitted in seven double- 
ended municipal ferry boats and also for seven 
T.M.909 radars for seven ships building for the 
United Fruit Company. 

DUNFORD AND ELLIOTT PROCESS ENGINEERING, 
Ltd., has received an order from V/O “* Techmashim- 
port,” through the trade delegation of the U.S.S.R. 
in the United Kingdom, for delivery to the U.S.S.R. 
of a rotary louvre carbon black drying installation. 
This installation will incorporate dust collection 
equipment and control equipment supplied by 
Thermix Industries, Ltd., and Lindars Automation, 
Ltd. (subsidiaries of Dunford and Elliott). 


AVELING-BARFORD, Ltd., has received an order 
from Cia Minera Santa Fe for ten 134-ton diesel 
shuttle dumpers, with spare parts, for work in ore 
mines in Chile on behalf of the Canadian Foreign 
Ore Development, Ltd. The value of this order is 
approximately £60,000. Another recent order from 
Latin America is that placed by the Secretaria de 
Obras Publicas, Mexico, for fifteen 6-ton, three- 
wheeled diesel road rollers, valued at approximately 
£30,000. : 


MARCONI'S WIRELESS TELEGRAPH COMPANY, Ltd.. 
has received a contract from the Posts and Telegraphs 
Administration of Finland for the supply of s.h-f. 
multi-channel radio terminals and repeaters to 
establish a single-path 600-channel, two-way radio 
telephone link between Pori and Tampere, a distance 
of 64 miles. Included in the order are aerials, feeders 
and spares. The order was obtained through 
Marconi’s agent in Finland, Oy Mercantile AB. 
Unattended repeater stations will be situated at 
Kokemaki and Nohkua, and an engineers’ order 
wire system will be provided in the base band below 
the traffic spectrum, operating as a party line between 
all four stations. The HMS500 and HMS550 wide- 
band multi-channel radio link equipments to be 
supplied use travelling-wave tubes throughout. These 
tubes, made by the English Electric Valve Company, 
Ltd., are capable of direct amplification at s.h.f.. 
obviating the necessity to demodulate the s.hf. 
signals at the repeater stations. An equipment of 
this kind was illustrated, and fuller details were 
given, in our issue of March 13, 1959, page 431. 
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Miscellanea 


PIPELINE FOR BORNEO.—A 20in diameter pipeline 
about 160 miles long is to be built for the Shell 
Petroleum Company, Ltd., to link its Tandjong 
oilfield in South Borneo with its refinery at Balik- 
papan. When complete the pipeline will have a 
capacity of 2,000,000 tons per annum and the highly 
paraffinic oil will be mixed with about 30 per cent of 
water and pumped in suspension. 

MANAGEMENT TRAINING.—We are informed by 
Management Training (P.E.), Ltd., of 12, Grosvenor 
Place, London, S.W.1, that it intends to hold a 
number of courses of training in management 
subjects and that they will be as follows : Manage- 
ment for Production, June 1 to 5 and July 20 to 24: 
Office Administration Course, June 15 to 26: 
Management Accounting and the Industrial Back- 
ground, July 6to 10 ; Work Study and Management, 
June 15 to July 10. All the courses will be held at 
12, Grosvenor Place. 


SMALL VIBRATORY FEEDER.—A_ small magnetic 
vibratory feeder manufactured by the Sinex Engineer- 
ing Company, Ltd., has an output which can be 
varied from zero to 1500 lb per hour for sand, or a 
free-flowing material having a bulk density of about 
100 Ib per cubic foot. It has a feed trough which can 
be totally enclosed when necessary, and can be of any 
reasonable width and up to 12in long. The feeder 
consists of a heavy cast base from which two leaf 
springs support the feed trough. An a.c. coil 
actuates the trough and the assembly operates at 
a natural frequency of 3000 cycles per minute. 

Toot SHANK MATERIAL.—We are informed by 
Johnson, Matthey and Co., Ltd., 73-83, Hatton 
Garden, London, E.C.1, that it is now making and 
marketing in this country Mallory ‘* No-Chat” 
sintered tool shank material, the vibration-damping 
properties of which make it particularly suitable for 
use with cemented carbide, ceramic and similar tool 
tips. The physical properties of the material are 
stated to be modulus of elasticity 40x 10% Ib per 
square inch ; density of 16-96 grammes per cubic 
centimetre (0-606lb per cubic inch); coefficient 
of linear expansion (100-200 deg. Cent.) 5 x 10-* per 
deg. Cent. and ultimate tensile strength of 112,000 Ib 
per square inch. 

ELectric ACTUATORS.—A new range of actuators 
for direct electrical operation of pipeline valves has 
been announced by the Rotork Engineering Company, 
Ltd., Bath. Two forms are available, one having a 
closing torque switch only and the other double torque 
switches with independent adjustment for each 
direction. The actuators comprise a_ specially- 
designed worm and wheel reduction gearbox with 
integral electric motor and control box. Provision is 
made for manual operation. All versions can be 
supplied either as totally-enclosed weatherproof or 
flameproof to the requirements of the Ministry of 
Power, Safety in Mines Research Establishment at 
Buxton for gas groups 1, 2 or 3. 


(GRANGEMOUTH REFINERY.—A new distillation unit 
with a capacity of 1,800,000 tons per year of crude 
oil has been commissioned at the Grangemouth 
Refinery of the British Petroleum Company, Ltd. 
This marks the end of the first stage of the programme 
to raise the annual output of the refinery and the 
new unit partly replaces an older distillation plant 
now destined to be scrapped. Other new units under 
construction include a de-ethaniser, a copper chloride 
sweetening plant and gas oil and kerosene treatment 
plants together with some thirty-seven storage tanks. 
Increased power demands are met by the construc- 
tion of a boiler to raise 150,000 Ib of steam per hour 
and a 2250kW generator driven by a gas turbine. 

BUIL ING PLANT EXHIBITION, 1959.—The annual 
building plant exhibition organised by the Ministry 
of Works will be held for the first time in the London 
area this year. It is to take place on a 25-acre site al 
Greenford, Middlesex, from June 10 to 17. Over the 
past twelve years the exhibition has visited most of 
the other major cities of Britain and has grown, the 
Ministry states, into an important annual event in the 
building and civil engineering world. This year there 
will be well over 100 exhibitors and there is every 
indication that Greenford will be the scene of the 
biggest and most representative assembly of building 
and civil engineering equipment yet staged in Britain 
The demonstration ground will cover half the ares 
of the site—12} acres—and will be separated into 
halves, one for excavators and earth-moving equip 
ment, the other for dumpers, loaders, tractors and 
other wheeled vehicles. An innovation at the 195 
exhibition will be a composite stand, within whic! 
several exhibitors will combine to demonstrate the: 
products working in conjunction with other equij 
ment, thus producing the effect of a fully mechanise: 
building site. 
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British Patent Specifications 





When an ii ion is ¢ icated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
untess otherwise stated. The date fest given is the date of applica- 
tion; the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Cuneamene Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 





VALVES 


810,627. June 12, 1957.—FLum MIxING VALveEs, 
Sigmund Pumps, Ltd., Team Valley, Gateshead, 
11, Co. Durham. (Inventor : Leslie Fox.) 

This invention relates to a valve for mixing two 
streams of fluid of different temperature and regulat- 
ing the temperature of the resultant mixture by con- 
trolling differentially the influx of the two streams 
into the valve. The drawings show a mixing valve 
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comprising a generally cylindrical hollow body 
forming a valve chamber having a rotatable axial 
spindle mounted between the front wall and rear wall. 
In the body are two facing inlets A and B and an 
outlet C. A double-headed valve member D is arranged 
for movement between the inlets, their inner ends 
serving as valve seats for the valve heads E and F 
respectively. The valve is carried by a stem G which 
at its upper end fits rotationally over the axial spindle. 
The thermosensitive bimetallic coil H is mounted con- 
centrically on a bush fixed on the spindle. An arm J 
on the double-headed valve member D in line with and 
on the opposite side from the stem G, has near its free 
end a pin K which protrudes at right angles. The 
outer end of the bimetallic coil is formed as a hook 
L and engages the pin to tilt the valve member from 
one inlet towards the other according as the coil 
winds or unwinds with change in the temperature of 
the fluid mixture in the chamber. One end of the 
axial spindle extends through the face plate and 
has a control lever which may be adjusted and 
fixed in given positions by a set-screw, to set the 
mean position of the double-headed valve member 
between the inlets according to the required tem- 
perature of the mixed fluid. A baffle deflects the 
stream of mixed fluid passing through the chamber 
over or through the thermosensitive coil on its way 
to the outlet, thus assuring quick and accurate 
operation of the valve.—March 18, 1959. 
TRENCHING MACHINES 
810,609. March 19, 1957.—TRENCH DIGGING 
MACHINES, William Reynolds and Sons (Bed- 
ford), Ltd., 85, Newnham Avenue, Bedford. 
(Inventors: Herbert Lynton Reynolds and 
Geoffrey Lindsell Reynolds.) 
A trench digging machine of the kind described 
can be attached to, hauled, lifted and otherwise 
operated by, a tractor. On the machine a track-bar 





unit A comprises a horizontal bar B having at its 
ends pins by which the eyes on the rear free ends of 
the two trailing draft-lift links C of a tractor may be 
engaged. The bar B provides a lateral connection 
between the two draft-lift links. A tube D is 
secured to the bar B. A web plate E secured to the 
tube D near its upper end, has a series of holes 
whereby the rear end of a link F may be secured to 
the tube by a bolt, the front end of the link being 
secured to the coupling pin on the tractor. The 
link F is adjustable in length. A _ pillar G 
is telescopic in the tube D and can be locked at a 
equired height by pins. The bottom end of the 
pillar is pivotally connected to the front end of the 
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trench digging machine. A telescopic boom H is 
pivotally connected to the upper end of the pillar G, 
whilst its rear end is pivotally connected by a saddle 
to the frame of the machine. The trench digging 
machine can be raised from the surface of the land 
for transport purposes by the lift gear of the tractor 
through the draft-lift links C. When the machine is 
so lifted its rear end is suspended from the pillar G 
by the cable J which will be in tension, and the 
forward end of the machine is carried on the tractor 
by the draft-lift links and the link F. When the 
machine is being used to dig a trench, and is resting 
on the land, the cable is sufficiently slack, as shown, 
to allow the boom H to contract or extend as the 
machine rises and falls in its travel. When the 
machine is hauled by the tractor, either by the draft- 
lift links or through a chain K attached to the front 
end of the tractor the digging and cutting implement L 
digs into the earth and forms a trench. The removed 
earth is carried upwards and rearwards by an endless 
conveyor M on the frame of the machine to a collector 
dish at the top rear end which diverts the earth to 
one or both sides into a chute or chutes. The drive 
to the conveyor is effected by a toothed wheel N 
under the machine, which runs on the bottom of the 
trench. If the movement of the draft-lift links C of 
the tractor is insufficient to allow the cutter L to 
penetrate the earth to the required depth, the pillar 
G is disconnected from the tube and the locking 
pin inserted into a higher hole in the pillar. The 
position of the machine shown is attained after 
several successive cuts along the trench.—March 18, 
1959. 


ELECTRICAL ENGINEERING 


810,387. November 26, 1956.—MeTAL VAPouR 
ELectric Anc CONVERTERS, The General Electric 
Company, Ltd., Magnet House, Kingsway, 
London, W.C.2. (Inventors: John Hubert 
Holliday and Arthur Jerrard Booth.) 

Effective anchoring of the cathode spot in a mer- 
cury-arc rectifier depends to a great extent upon 
efficient dissipation of heat from the vicinity of the 
spot. One of the objects of the present invention is 
to provide a cathode spot anchoring arrangement 
which substantially overcomes this difficulty. Accord- 
ing to one aspect of the invention, an inverted cup- 
shaped member constituted by a spinning or a pressing 
of heat conducting material, this material being capable 
of being wetted by the vaporisable metal so as 
to produce a cathode spot anchoring edge, is 
arranged to be cooled by cooling fluid impinging 
directly on its inner surface. Referring to the drawing, 
sowing an experimental mercury-arc rectifier, a 
tubular member A, of steel, projects up through the 
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cathode vessel B into the mercury, this member 
being coaxial with the rectifier, and an inverted 
cup-shaped member C of molybdenum is attached 
to the upper end of this member in a vacuum tight 
manner, its upper end projecting a little above the 
surface of the mercury. The molybdenum member C 
constitutes the cathode spot anchoring member, and 
in operation the mercury wets the molybdenum to 
form a concave meniscus edge, and the cathode spot 
becomes anchored to this edge. Molybdenum has 
been chosen for the anchoring material because it is 
are resisting, heat conducting, and capable of being 
wetted by mercury, but it will be understood that 
any other material having these properties, for 
example, tungsten, could be used. Projecting up 
inside the tubular member A and cup-shaped member 
C is an inner tubular member formed by two coaxial 
tubular portions D and E. The portion & has an 
open end F spaced closely from the inner surface of 
the anchoring member and the outer tubular portion 
D is of such diameter as to provide a narrow annular 
passage between it and the members A and C. In 
operation, cooling fluid, which may be water, passes 
into the annular passage through an inlet pipe G 
and out through the open end of the tubular member 
D. Preferably the upper ends of both the members 


711 


C and D are of conical form, having a slight incline 
so that the circulating fluid must impinge on the 
inner surface of the member C nearest to the cathode 
spot. An alternative method of anchoring the 
cathode spot is also described, and a somewhat 
similar arrangement for cooling the anode is shown. 
It is noted that with the cathode spot anchoring 
system described the anode-cathode spacing may be 
reduced to a few centimetres without the need for 
baffles. —March 18, 1959. 


810,164. January 28, 1957.—ALARM DEVICES FOR 
Eppy CuRRENT SPEEDOMETERS, Vdo Tachometer 
Werke Adolf Schindling G.m.b.H., 103-107, 
Konigstrasse, Frankfurt-on-Main, Germany. 

The present invention relates to warning or alarm 
devices for eddy current speedometers for motor 
vehicles which give an electrically released warning 
signal when a certain speed for which they have been 
adjusted is attained or exceeded. Referring to the 
drawing which shows one embodiment of the inven- 


henens ee peed 








No. 810,164 


tion, A is the shaft of an eddy current rotor B of a 
speedometer to which is secured a cam disc C. 
When the eddy current rotor rotates clockwise, at the 
speed for which the device is adjusted, the periphery 
of the cam disc contacts an insulated knob D, made 
of a hard synthetic resin and mounted on the free 
end of a spring E of a spring contact assembly. A 
contact F is also provided on the spring, to co- 
operate with double contacts G, and G, on a spring H 
and a contact J on a spring K. The spring contact 
assembly is attached to the curved plate L, provided 
with a guide slot M having the form of a segment 
of a circle. The curved plate is attached to a carrier 
or bridge P by means of a set screw N extending 
through the slot M. The speed at which the first 
warning signal is to be actuated by closing the 
contacts F and G, is adjusted by turning and setting 
the curved plate by means of the slot and set screw. 
The contact springs E and H, for example, may be 
connected with a signal lamp Q in the circuit of a 
battery R of a vehicle. If the driver should increase 
the speed further after and in spite of the signal lamp 
lighting up, then the cam disc will press the knob D 
sull further to the right so that the contacts G, and 
J are also brought into contact with each other and 
close the circuit of an acoustic signal device S. 
March 11, 1959. 


810,251. November 29, 1956.—INDICATING Device, 
Sperry Rand Corporation, 315 Fourth Avenue, 
New York, United States of America. 

It is often required that a visual indication be 
given as to whether a low power circuit is actually 
consuming power and producing an output or 
remaining in the “off” state. Referring to the 
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drawing, it will be seen that an indicator may com- 
prise a closed vial or container A formed of a trans- 
parent material such as glass, partially filled with a 
dense transparent liquid B of low viscosity. A 
much less dense ball or other floating body C is 
placed within the vial or container and the specific 
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gravity of the liquid is so chosen that the body just 
barely floats adjacent the surface of the liquid. A light 
source D, indicated as a lamp, is disposed external 
to the container adjacent the normal floating position 
of the body and the light from the source is confined 
by shields or masks E adjacent one side of the 
container and by further shields or masks F adjacent 
the other side. In its normal or quiescent position, 
as indicated in the figure, therefore, the floating body 
blocks radiant energy from the light source, whereby 
no visual output will appear through the walls of the 
container within the confines of mask F. The 
floating body further includes a magnetic element, 
shown in the figure as a metallic projection G. A 
control coil H is also wound about the container 
and is adapted to produce an attracting flux upon 
the application of a controlling signal input at 
terminals J. In operation, therefore, when a signal 
input does appear at the terminals, the element G 
and therefore the ball, is drawn downward toward 
the coil by a solenoid action whereby light from the 
source may pass through the transparent walls of 
the container and thence through the transparent 
liquid so that it may be observed in the area defined 
by masks or shields F. Upon removal of the signal 
input, the body will be returned by flotation to a 
position adjacent the surface of the liquid, thereby 
to once more block radiant energy from the source. 
Among alternatives described is the use of an opaque 
fluid, the level of which rises to block the light source 
when the body is drawn down by the presence of a 
signal.—March 11, 1959. 


Catalogues and Brochures 


RANSOMES AND Rapter, Ltd., Ipswich.—Leaflet No. K/33, 
describing the “ 18/24 "’ and “ 18/33” fork trucks. 

A. A. JONES AND SHIPMAN, Ltd., Leicester.—List No. 253, 
describing high-speed precision internal spindles with sealed 
lubrication. 

BatLey Merers AND ConTrots, Ltd., Purley Way, Croydon.— 
Publication No. 240, illustrating and describing “* Mini-Line”’ 
transmission systems. 

ImperRiAL CHEMICAL INDusTRIES, Ltd., Metals Division Head- 
——, P.O. Box 216, Birmingham, 6.—Leaflet giving technical 

tails of “ Kuniform ”’ fine grain copper alloy strip. 

Expanprre, Lid., Chase Road, London, N.W.10.—Leafiet 
dealing with “ Philplug,”’ “ Tuncarb ™ drills and “* Screwfix,”” 
for fixing screws and nails into masonry, timber, &c. 

FirtH Brown Toots, Ltd., Speedicut Works, Carlisle Street 
East (P.O. Box No. 59), Sheffield, 4. -Folder illustrating and 
describing the “ Speedicut Mitia *’ carbide tipped saws. 

British Nyton Spinners, Ltd., 68, Knightsbridge, London, 
S.W.1.—Illustrated booklet entitled “ Nylon’s Overall Advant- 
ages,” giving details of nylon work clothing in industry. 

British INDUSTRIAL ENGINEERING COMPANY (STAFFS), Lta., 
Coronation Works, Hainge Road, Tividaie, Staffs.—Il'ustrated 
folder dealing with the “ Reel’’ overhead travelling crane. 

Rat TRAcTION Suppties, Ltd., Locomotive House, Bucking- 
ham Gate, Lonaon, S.W.1!.—Leafiet describing and illustrating 
the “ Vent-Axia ”’ railway cowl unit for carriage ventilation. 

Ocres COMPONFNTS AND Structures, Ltd., 49/54, Knights- 
bridge Court, Sloane Street, London, S.W.1.—Booklet giving 
details of the Z-range of buildings manufactured by this company. 

Tue Kerry Group MANUFACTURING DrvisiON, Wooton 
Road, London, E.15.—I!lustrated leaflets dealing with the radial 
drilling macaines ano ultrasonic products manufactured by this 
group. 

Woops oF CoLcuester, Lid., Colchester, Essex.—Publication 
V1089 describing the “ Aerofoil’* fan range and ancillary equip- 
ment, whilst Publication V1089T gives fan selection tables, 
dimensions and weights. 

HopKIN AND Witiams, Ltd., Freshwater Road, Chadwell 
Heath, Essex.—Booklets entitled “ P.V.S. Reagents Purified for 
Volumetric Standardisation,” and “* Spectrosol’ Solvents for 
Absorption Spectroscopy.” 

Expanpite, Ltd., Chase Road, London, N.W.10.—Leaflet 
and data sheet giving details of “ Expafiex '’ coating for protection 
against acid and alkali attack and corrosive atmospheres. T! 
coating is available in twenty colours. 

FRANK WuirteLeca, Ltd., 304, High Street, Sutton, Surrey.— 
“Winding Equipment Bulletin B3,’’ describing an automatic 
medium wire bobbin and transformer winder ; paper cutting 
machines ; toroidal winding machine ; and universal tooling 
for “*‘ BAW ”’ armature winding machine. 

ENGINEERING TOOL AND Propuct DesiGn Company, Ltd., 
126, Crossbrook Street, Waltham Cross, Cheshunt, Herts.— 
Leaflet giving technica! details of “‘ Kennard *’ toggle unit core- 
pulling mechanism. The unit is designed to withdraw cores from 
die moulds during die casting or plastic moulding where consider- 
able power is required. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, May 1.—BristoL AND West OF ENGLAND BRANCH : 
Grand Hotel, Bristol, “ Plastics in the Electrical Industry,” 
A. Walters, 8 p.m. ¥ Liverpoot AND District BRANCH : 
Industrial Development Centre, M.A.N.W.E.B., Paradise 
Street, Liverpool, 1, “‘ The Use of Light in Combating Crime,”’ 
Detective Chief Inspector Weeks, 7.30 p.m. 

Mon.. May 4.—BOLTON BRANCH : Railway Hotel, Trinity Street, 
Bolton. “ Practical Cable Jointing,’’ J. Kernaghan, 7.45 p.m. 

CENTRAL LONDON BRANCH : White Hal! Hotel, Bloomsbury 
fey London, W.C.1, Branch Lecturettes, 7.15 p.m. 
3% Leeps Brancn: Great Northern Hotel, Leeds, Ladies’ 
Night, 7.30 p.m. % NorTH East LONDON BRANCH: Angel 
Hotel, liford, “ The Electrical Industries Benevolent Associa- 
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tion,” H. S. Fothergill, 8 p.m. %& SHEFFIELD BRANCH : Royal 
Victoria Hotel, Sheffield, ““ Kopp Variators,’’ N. S. Sellars 
7.30 p.m. 

Tues., May 5.—West Kent Branco : Rose and Crown Hotel 
Tonbridge. “‘ Modern Practice in the Wiring of Buildings, 
J. G. Jessell, 7.30 p.m. 

Wed., May 6.—Ha.irax Brancnu: Crown Hotel, Halifax, 
““ Modern Cable-Making Materials and Cables,” D. Pollard, 
7.45 p.m. je MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, 2, ‘*‘ Computers and their Application in 
Industry,” 7 p.m. & PRESTON BRANCH : R.A.F.A. Club, 
East View, Preston, “ Electric Clocks and Time Recorders, 
E. O, Chapman, 7.30 p.m. 

Thurs., May 7.—SOUTHAMPTON BRANCH : Pilgrim Room, Polygon 
Hotel, Southampton, “Strain Gauge and Blade Motions 
Recording Systems for Helicopters,’’ P. MacMahon, 8 p.m. 

Fri., May 8.—StToKkE AND Crewe Brancu: Grand Hotel, 
Hanley, Open Discussion on “ Current Edition of L.E.E. 
Regulations,”’ 7.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Tues., May 5.—PRoDUCTION ConTROL STUDY GROUP : Manage- 
ment House, Fetter Lane, London, E.C.4, “ Production Control 
in the Small Firm,’’ D. L. Standley, 2.30 p.m. 

Tues., May 12.—PRropucCTION ConTROL StuDy Group : Manage- 
ment House, Fetter Lane, London, E.C.4, ‘‘ System Study,” 
R. P. Brown, 2.30 p.m, 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, May 1.—SoutH MIDLANDS SEcTION : North Gloucester- 
shire Technical College, Cheltenham, “* Transistor Amplifiers,”’ 
F. Butler, 7 p.m. 

Tues., May 5.—LONDON Section : London Schoo! of Hygiene 
and Tropica! Medicine, Keppel Street, Gower Street, London, 
W.C.1, “An Experimental Diode Parametric Amplifier and 
its Properties,” 1. M. Ross, C. P. Lea-Wilson, A. J. Monk 
and A. F. H. Thomson, 6.30 p.m. 

Wed., May 13.—London School of Hygiene and Tropical 
Medicine, Keppel Street, Gower Street, London, W.C.1, 
“Improving Communication Techniques—What Have 
Engineers to Learn from Information Theory ?’’ D. Gabor, 
6.30 p.m. 


CHEMICAL SOCIETY 


Thurs., May 7.—-Burlington House, Piccadilly, London, W.1, 
Reading of Original Papers, 7.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Thurs., May 7.—Carpirr Centre: Demonstration Theatre, 
South Wales Electricity Board, The Hayes, Cardiff, Open 
Forum on Lighting, 6 p.m. ye NOTTINGHAM CENTRE 
Electricity Service Centre, Nottingham. Annual General 
Meeting, 6 p.m. 


INSTITUTE OF FUEL 


To-day, May 1.—SouTH WaALEs Section : South Wales Institute 
= Engineers, Park Place, Cardiff, Annual General Meeting, 
p.m. 


INSTITUTE OF PETROLEUM 


Wed., May 6.—61, New Cavendish Street, London, W.1, Sym- 
posium on “ Submarine Exploration for Oil,"* 5.30 p.m. 


INSTITUTE OF REFRIGERATION 


Thurs., May 7.—Ilastitute of Marine Engineers, The Memorial 
Building, 76, Mark Lane, London, E.C.3, Joint Meeting with the 
Low Temperature Group of the Physical Society, “ Cryogenic 
Liquids for Rocket Engines,’* D. Hurden, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Tues., May 5.—West REGIONAL CENTRE : Liverpoo! Architectural 
Society’s Rooms, Bluecoat Chambers, Schoo! Lane, Liverpool, 
1, 1959 Annual Genera! Meeting, 7.30 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Mon. to Wed., May 11 to 13.—Central Hall, Westminster, 
London, S.W.1, Joint Symposium on “ Instrumentation and 
Computation in Process Development and Plant Design,”’ in 
association with the Society of Instrument Technology and the 
British Computer Society, 9.30 a.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., May 5.—Great George Street, Westminster, London, 
S.W.1, “ A Study of the Movement of Moored Ships Subjected 
to Wave Action,”’ R. C. H. Russell, 5.30 p.m. 

Thurs., May 7.—NORTH WESTERN ASSOCIATION : Engineers’ 
Club, 17, Albert Square, Manchester, 2, Annual Genera! Meet- 
ing, 6.30 p.m. 

Tues., May 12.—Great George Street, Westminster, London, 
S.W.1, “ Research and its Application to Road Construction,” 
J. M. Fisher, A. R. Lee and R. S. Millard, 5.30 p.m. 

Thurs., May 14.—MIDLANDS ASSOCIATION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, Annual Genera! 
Meeting, 6 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., May 4.—S. MipLanp CenTRE: James Watt M ‘ 
Institute, Great Charles Street, Birmingham “ Sons cee 
Associated with the Operation of Large Turbo-Alternators.”’ 
A. Abbott, 6 p.m. 4 

Tues., May 5.—MEASUREMENT AND CONTROL SECTION: S 
Place, London, W.C.2, “ Propagation of Electrical Signals 
along Nerve Fibres,”" A. L. Hodgkin, 5,30 p.m %* Nortx 
MIDLAND CenTRE: C.E.G.B. Offices, Leeds, Annual General 
Meeting, 6.30 p.m. ye NORTH-WESTERN CENTRE : Engineers’ 
Club, 17, Albert Square, Manchester, “ Electrical Supplies 
to Power Station Auxiliaries," D. A. Dewison; Annual 
General Meeting, 6.15 p.m. ye NORTHERN IRELAND CENTRE : 
David Keir Building, Queen’s University, Stranmillis Road 
Belfast, Annual General Meeting, 6.30 p.m. : 

Wed.. May 6.—NortTH LANCASHIRE SuB-CENTRE:  North- 
Western Electricity Board Demonstration Theatre, pigeon 
Preston, Annual Coneral Meeting ; “‘ Domestic High-Fidelity 
Reproduction,” J. Moir, 7.15 p.m. 4 SoutH-West SCOTLAND 
+ gg” en amen Engineers and Shipbuilders 

" escent, asgow, oh j al 
By gow, C.2, Annual General 

Thurs., May 7.—UTIIZaTION SECTION : Savoy Place, Lond 
W. C. 2, “ Lighting and Architecture,” J. M. Waldram, 5.36 
. ak A gm :_ Electric Hall, Union Street, 
Ly my ay. meres ntrol of Stage and Television Lighting,”’ 

Fri., May 8.—MEDICAL ELECTRONICS Discussion Group : S. ] 

ace, London, W.C.2, Discussion on ‘‘ Microwave Radiation 

pened by D. H. Shinn and N. L. Lioyd, 6 p.m. 

% N. STaFPorDsHiRe Sus-CentRe : Technical College, Stoke- 

lah — onan ume. “A Review of Work 

ear Ener; rom ; 

Reaction,” DW. Fre en mirolled Thermonuclear 


May |, 1959 


Mon., May 11.—EpucaTion Discussion CirncLe: Savoy Plac: 
London, W.C.2, Discussion on “ Trends in the Teaching « 
Electric Machine Theory in the United States,’ opened b 
P. L. Alger, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., May 20.—YORKSHIRE BRANCH : Midland Hotel, Bradford 
Annual General Meeting, 7.30 p.m. sate eeaeam 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed., May 6.—SOUTHERN BRANCH: Visit to E.M.O. Instru 
mentation, Ltd., Bracknell, 2 p.m. ye SOUTHERN BRANcH 
Visit to Gypsum Mines, Mountfield, Robertsbridge, 2.30 p.m 
%& Eastern Grapuates’ Section ; Afternoon visit to Tube 
Investments Research Laboratories, Hinton Hall, Saffron 
Walden, Essex. : 


Thurs., May 7.—YORKSHIRE GRADUATES’ SECTION : Grand Hotel 
Sheffield, Annual Meeting, followed by ** Recent Developments 
in Nuclear Engineering,”’ A. T. Bowden, 6.30 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Fri., May 8.—MIDLAND CouNTIES BRANCH: Depsz 
Civil Engineering, The University, Birmingham, “ Femme 
Trends in Structural Engineering,’ S. C. Redshaw, 10 a.m 
* NORTHERN COUNTIES BRANCH: Cleveland Scientific and 
echnical Institution, Middlesbrough, Symposium on “ Struc- 
tural Engineering*’; “* Flat Slab Concrete Structures,” J. A 
Derrington ; “* The Future of Steel Single Storey Buildings A 
R. A. Sefton Jenkins and, “ The Development of Foundation 
Engineering,”’ A. L. Little, 2 p.m. 


Fri., May 15.—S.W. Counties Branch: Duke of C 
Hotel, Plymouth, Annual General Meeting, 6 pn. _— 


INSTITUTION OF WATER ENGINEERS 


Wed. to Fri., May 13 to 15.—Saracen’s Head Hotel, Lincol 
Sixty-Fourth Summer General Meeting. {rem apne 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, May |.—Pepys House, 14, Rochester Row, Westminst 
London, S.W.1, “A Peep Behind the Iron Curtain,’ G v 
Rickards, 7 p.m. io 


Mon., May 4.—12TH Gustave CANET MEMORIAL LECTUR 
} a: 
Pepys House, 14, Rochester Row, Westminster, London, 
S.W.:, Recent Developments in the Field of Heavy Steel 
Forgings,”’ Paul Gaston Bastien, 7.30 p.m. ’ 


NORTH WESTERN FUEL LUNCHEON CLUB 


Wed., May 6.—Engineers’ Club, Albert S é 
“ Fuel and its Uses,"” W. C. Parker, 12.45 hag ena 


PLASTICS INSTITUTE 


Tues., May 5.—Wellcome Building, 183-193, Euston Road 
London, N.W.1, Annual General Meeting ; “ Precision Casi 
Moulds and Tools for the Plastics Industry,’’ C. Shaw, 6.30 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., May 4.—OrpINARY GENERAL MEETING: 12 
George Street, Westminster, London, S.W.1, “ The New Code 
of Compensation,” P. G. E. Haddock, 5.45 p.m, 


SOCIETY OF CHEMICAL INDUSTRY 
Wed., May 6.—Corrosion Group: 14, Bel 3g 
London, SW.I, Annual General Meeting, A oaly hair. 
ress, “‘ Corrosion as a Desi - 
Clarke, approximately 7.15 p.m. ee 
Tues., May 12.—CHEMICAL ENGINEERING GRouP: 14, Belgrave 


Square, London, S.W.1, “* Fuel Eco: i ice " 
W. Quick. 6 p.m. nomy in Chemical Works, 


SOCIETY OF ENGINEERS 


Mon., May 4.—Geological Society, Burlington House, Lond 
W.1, “ Grouting and Civil Engineering.” "D. J. heain, ion.” 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Wed., May 6.—Manson House, Portland Place, London, W.1 
Annual General Meeting, 5.30 p.m.; Presidential Address. 
6.30 p.m. ‘ 

Wed., May 13.—DaTa PROCESSING SECTION : Manson House 
Portland Place, London, W.1, Annual General Meeting. 
followed by “ A Multipoint Digital Strain-Gauge Recorder,”’ 
J. R. Sturgeon, 5.30 p.m, 


TELEVISION SOCIETY 


Fri, May 8.—Cinematograph Exhibitors’ Associ: 

. sociation, 164, 
Shaftesbury Avenue, London, W.C.2, Annual General Meeting 
7 p.m 


WOMEN’S ENGINEERING SOCIETY 


a. =~ 21.—LONDON BRANCH: Hope House, 45, Great 
fon Street, Westminster, S.W.1, “ Aerial Survey Methods.” 


Advanced Engineering Courses 


Operational Research. UNIVERSITY OF BIRMINGHAM, INSTITUTE 
FOR ENGINEERING PRODUCTION, 16, Norfolk Road, Birming- 
ham, 15. The general purpose of the course is to enable 
industrial managers, senior production engineers and opera- 
tional research and work study specialists, to meet together 
with leading authorities in the operational research field and 
to engage upon discussions and group studies on modern 
developments in the application of operational research to 
industrial productivity problems. The course will be held 
from 9.30 a.m., Monday, May 4, to 3.30 p.m., Friday, May 15 
Fee for the two-week residential is 55 guineas. 


— Renster School : Course for senior technical executives 

ee SCHOOL, ATOMIC ENERGY RESEARCH ESTABLISHMENT, 

ARWELL, Dipcot, Berks. June 15 to 25. Fee, 50 guineas 
(exclusive of accommodation). 


Control and Instrumentation of Reactors. REACTOR SCHOO! 
Asmac ENERGY RESEARCH ESTABLISHMENT, HARWELL, Dipco 
a. — course is primarily intended for those who 
ave a direct interest in the control and instrumentation ot 
nuclear reactors, and it will be assumed that participants hav« 
some knowledge of the basic principles of these subjects 
The course runs from July 7 to 17 inclusive. Fee, 50 guineas 
(exclusive of accommodation). ‘ 


Post-graduate Course in Nuclear Power, 1959-69. IMPERIA’ 

eee OF SCIENCE AND TECHNOLOGY, LONDON, S.W.7 
} eg is intended for students holding a good honours 
“s a nag agent civil, electrical or chemical engineering 
in oh by open to applied scientists who have graduate: 
mobs Seutten tes ce ann — is full-time and of onc 
should be made before July lp” S a cena 
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Discou NC competition by 
NIAGARA mechanisation 


Mechanisation does discount competition, you know. Niagara can do it 


for you on a considered plan of installing by instalments. 


It need not be the burden some think. 
mechanisation earns extra profit right away. 
We'can help you with advice and suggestion 
on every phase of plant modernisation and 
financial provision. Enquiry lays you under 
no obligation. 


NIAGARA 


SCREENS (Gt. Britain) LTD. 
STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDX. 
Telephone: Enfield 6622 (4 lines) 


Indeed, each instalment 
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PLEASE 


THIS 


of 





Sole 
manufacturers of 


“TENEMAX” 


PIANO WIRE 
SCREENING 
SURFACES 


The solution to 
damp and difficult 
materials. 

No heating required. 
Fullest perticulars 
on request. 





Regd. TRADE MARK 


WRITE FOR 


CATALOGUE 





LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.|I 


PHONE: ABBEY 5429 TELEGRAMS : PREFERMENT, SOWEST-LONDON 





























GENUINE <STUBS FILES 


* The achievement of seven generations of 

craftsmen. 
GENUINE “STUBS FILES are produced in 
the same factory as GENUINE “STUBS 





SILVER STEEL—both are accepted as a 
standard of quality throughout the 
world. 
GENUINE “*STUBS products are sold 
by all the best dealers. 
* Insist on these quality goods through 
specifying GENUINE <STUBS. 
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STEEL FRAME 
BUILDINGS 
OF EVERY DESCRIPTION 
| Factories, Sheds, Mill Buildings, 
| Foundries, Bungalows, Etc. 
SPECIALITIES 
Pit Headgear, Pumping Stations, 
Power Stations. 
| eee ie 
Bridgework and Riveted Work Crowthom 18in. Centre Lathe on 18ft. 3in. gap 
| ce ‘ ‘bed, admitting 8f. Oin. between centres. Swing 
bed 36? in. Swing i 87in. x 21 in., hole 
| BROWNLIE and | Stick Gite Shin ts. 08 epstanier Gove. 
| MURRAY LTD. ae 
POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 
| HYDRAULIC PRESSED 
: LATHE 
| 
j 
| ETE, oe 
; IN STEEL CROWTHORN ENGINEERING 
| BLACK OR MACHINED COMPANY LIMITED 
TO 24 TONS 
| 2x 
| THE INCE FORGE CO. LTD. ait. ee REORT* STOCKPORT * ENGLAND 
5 WIGAN pane poate tre 
: i 0 ce RE 2 - — owe 
| THE JACKMAN BOX _ LIFTING 
| EQUIPMENT 
| | FOR USE ON LARGE MOULD WORK 
| IN CONJUNCTION WITH SAND SLINGERS. 
| f CAN ALSO BE FITTED TO EXISTING PLAIN JOLTERS 
| TO CONVERT THEM TO JOLT-STRIP MACHINES. \ 
| SIZES MADE TO SUIT YOUR REQUIREMENTS. ‘ 
Lf. Q 
: EQUIPMENT SHOWN HAS 
: 24” DRAW AND 8 TON LIFTING CAPACITY TO THE 
7 SUIT EXISTING FOUNDRY 
| 24” JOLTER WITH 6'-0" x 9’-0" TABLE. EXHIBITION 
) BINGLEY HALL sR 
J. W. JACKMAN & CO. LTD. [meee 
VULCAN WORKS: BLACKFRIARS ROAD, ee 








MANCHESTER, 3. was ~ 
Phone: DEAnsgate 4648-9 Grams: BLAST, MANCHESTER VS 


wr Se “ 
A see our exhibit 
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We also supplied the cable trunking for the control rooms at this 
Important site. The photographs are views of parts of the trays, supports 
and trunking erected at our Works prior to dispatch. 





FREDERICK BRABY & COMPANY LIMITED 


LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. TELEPHONE: CRAYFORD 26262 


OTHER FACTORIES AT: Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristo! 64041. And Falkirk 
OTHER OFFICES : 352-364 Euston Road, London, N.W.1 (Head Office). TELEPHONE: EUSton 3456 
110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE : 26509 
Palace Street, Plymouth. TELEPHONE : 62261 
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In steam-raising plant throughout 








the world, on land and at sea, 








‘*‘APEXIOR NUMBER 1”’ has been 






the standard remedy for boiler 


corrosion troubles for over fifty years. 








‘‘APEXIOR NUMBER 1” resists hot-wet 


temperatures up to 1000°F., reduces 





scale formation, facilitates scale removal; 







performance is improved, fuel costs reduced. 





May we give you further details? 









DAMPNEY'S 


A REGISTERED R 
Write for a copy of the Apexior Manual 


British Paints Limited 
‘APEXIOR’ DIVISION, PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 31, WAPPING, LIVERPOOL 
SYDNEY ~ MELBOURNE - ADELAIDE * DURBAN <« CAPE TOWN <« CALCUTTA - TRINIDAD * NEW YORK * OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 










prevents corrosion in steam-raising plant. 


TURBINES, ALSO FOR Ml 
WATER Tanks asove 17° 


| 
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METRO-CAMMELL 


a or 


are supplying 739 Diesel 


: Railear Units for : 
ii BRITISH RAILWAYS ; 
MODERNISATION PLAN 


and have already 


delivered over 600. cA 
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| 
i METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. | 


HEAD OFFICE: SALTLEY - BIRMINGHAM 8—LONDON OFFICE: VICKERS HOUSE - BROADWAY * WESTMINSTER ° 8.Wel 


















Bird’s Eye Foods solve 
their problems of grit emission 
successfully and economically 


NU 


wih 


with 


MANCUNA BeItragex! 


high efficiency 
miniature cyclone collectors 
UN A 


SL 


Hite 











mu 


LL 


In most boiler installations the Mancuna Dustex Grit Arrester will 
provide the best possible economical solution to the problem of 
complying with the Clean Air Act. af 

In the Grimsby factory of Bird’s Eye Foods, Ltd., the addition of a 
third boiler using induced draught created appreciable quantities of 
grit emitted from the chimney stack. The risk of grit settling on 
factory roofs and subsequent contamination of products has been 
eliminated. It is also interesting that plant engineers in this most modern 
factory claim that boilers can now operate at full combustion efficiency 
at all times. or 

The unit comprises exceptionally robust cast meehanite iron miniature 
cyclones, and has been proved the most efficient mechanical grit 
arrester at present available. 


SPECIALISTS IN GAS CLEANING AND DUST TECHNOLOGY. 


MANCUNA ENGINEERING LIMITED, 


DENTON, MANCHESTER. Tel.: DENton 3965 
(5 lines) 


London Office: 59, Victoria Road, Surbiton, Surrey. 
Telephone: Elmbridge 9793. 
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BRADFORD Steam Trap 











to valves and seats. 
steam and heat, thus making an appreciable saving of fuel. 
Made in all sizes for all pressures. Each Trap is individually 


tested and fully guaranteed. 


UNITED STATES 

COMPANY LIMITED 

BRADFORD 8 - YORKSHIRE 
Tel : 4124/5 


Branch Offices : LONDON, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristol 








SOHO WORKS - ENGLAND 


This instantaneous action distinguishes the Bradford 
Steam Trap from all its competitors. It prevents damage 


It provides more efficient use of 


METALLIC PACKING 
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Do you choose machinery as 
carefully as you do clothes? 


SIX SIZES AVAILABLE FROM 
}” to 4” CAPACITY 


* 
SINGLE, DOUBLE OR TREBLE 
HEAD 
* 
SPECIAL FEATURES 





























Huserated @ Extra large Lubrica- 
“The Voucher tion Reservoir. 
7 Tube and 
Bar screwing @ Removable 

Machine Swarf Trays. 

@ Hard Chrome Plated 
Bed Bars. 

@ Renewable working 


parts for continued 
accuracy. 

@ Infinitely variable 
speed ranges. 


Also available Machines for 
Thread Rolling Production 
Type, General purpose for 
Site Work, Portable and 
Transportable. Duplex Tube 






4 
on wort Frazing. Single or Double 
No. 6 Triple Head Ended Voucher range of 
a he Cutting-Off Machines 
ac 





Write for descriptive teafier E.2e 






VOUCHER LTD. ESSEX TERRACE, INTOWN, WALSALL, 


WALSALL 2759 & 3396 


STAFFS, 






Telephone 
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Europe, too, 
takes its materials handling 
problems to G.E.C. 





OF ENGLAND 


ENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 
FRASER & CHALMERS ENGINEERING WORKS, ERITH. KENT 


Designers and manufacturers of complete materials handling plant. 
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May we pick the winner for you... 

choosing between Die Castings or Hot Pressin ou can count on us 
pte § rane a advice! We make both HOT PR ESSINGS in Brass, Bronze, 
Copper or Aluminiun and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of our organisation ... two separate yet 
inter-related operations under one roof . . . will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Works, North Circular Road London N.W.2 Tel : GLAdstone 6377 1732A 
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The choice 
is often 
difficult 





























soot blowing 





isa push-€E OOOO 


with the WEN | CLYDE system 


UNIFIED LECTRAMEK 
CONTROL SYSTEM 


most efficient yet devised. 











Considerable savings in initial 

cost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
works in conjunction with the 

Clyde Lectramek Soot Blower* 

- the original blower employing a 
uni-directional motor. Control is 




















exercised from a small panel which 
indicates all essential information 
to the operator. 











COL eDE: 
SOOT BLOWER 
EQUIPMENT 


Further information is 
given in our publication 
No. CBL. 1954 which will 
be supplied on application. 


CLYDE 


er 5,000 blowers of this type in use all over the world 





*. 

















CLYDE BLOWERS LTD. 
CLYDEBANK - SCOTLAND 
Tel: Clydebank 2161/4 


LONDON : 34 Victoria Street, London, S.W.1 
Tel: ABBey 1847 

LIVERPOOL: 7 Tithebarn Street, 

Tel: CENtral 5071 








AND THE CONTROL PANEL 


Simple c« t os yperate the 
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BUYERS 
GUIDE 


1959 


Now Available 





CONTENTS 


Forthcoming Engineering & Industrial 
Exhibitions. 


Associations, Institutions 
and Societies connected with the 
Engineering Industry. 


National Undertakings. 


Address Section. 


U.K. Agents for Foreign Firms. 
Trade Names. 


Buyers Guide. 
33,500 Suppliers’ entries under 
2,500 product headings. 


One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
NEER ' and every regular reader who 
buys his copy from a newsagent. 


A copy has also been sent to each 
advertiser in ‘ THE ENGINEER ’ and 
the BUYERS GUIDE itself. 


Additional copies obtainable at 7/6 
each (plus postage 1/9) from :— 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
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Better than New 
with a.... 
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BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
) CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Both 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 








THE 




























Schieldrop 


| 


We Guarantee 






| 134 to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 


Write for Catalogue quoting 
Reference A//! 


Schieldrop co.1w 


STOTFOLD, BEDS. Tel. 414 (4 lines) 






OFFICES AT: BIRMINGHAM - 
SWANSEA - 










LONDON - MANCHESTER 
GLASGOW 








BMJ 


















10 ton Steam Perma- 
} nent Way Crane. 
' Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fe. radius free 
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LOR & HU 
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“ Lifting, Leicester " 








3 Motor, electrically 
operaced Fixed Wharf 
Crane. Duty: I5 tons 
at 22 ft. radids. 


















BA 








‘elephone Nos. : 
22575-6 
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making an impact | 
g pact 
SWINGING a hatchet to chop domestic firewood is a laborious 
process, not without hazards when it comes to breaking the 
sticks into small lengths. Breaking industrial materials to small 
sizes is the job B.J-D Crushers do—easily and safely. For 
example, the B.J-D Swarf Breaker reduces voluminous swarf 
to small pieces that can be readily shovelled—of a size, in fact, 
to suit the furnace (or the scrap merchant). All the leading 
motor manufacturers have installed these machines. The range of 
B.J-D impact crushers covers most industrial needs; indeed, 


the top firms in many 









industries use them for 
all kinds of unusual 

applications. May we 
tell you more about 


B.J-D Crushers ? 








CRUSHERS 


BRITISH JEFFREY-DIAMOND LIMITED; 


CRUSHER & INDUSTRIAL DIVISION, 15-17 CAXTON STREET: | 
LONDON S.W.r. 









@ ALS: 
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fanning them with a newspaper. 





DONT RAISE THE ROOF! 


When motors run hot there is a more efficient method of 
cooling than raising the roof, opening windows, or even 


“ Ventex ” air cooling system ensures a continuous flow 
of air reaching vital fast moving parts, keeping 
temperature down and production up. 


For details of our full range of Air Cooling and 
Air Filter Systems, or any cooling or filtering 
problems you may have, write to us. 
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The Ventex Continuous 
Cleaning Air Filter. 





OZONAIR ENGINEERING COMPANY LIMITED, 
THE ESPLANADE, ROCHESTER, KENT. ’ Phone: Chatham 45011/PBX 






















































BIG MAN. e. and a small back room 








LIMITED 
Jacturers of dispersions of colloidal graphite, MoS>. silver, glass, vermic- 
‘#0 im suitable carrier liquids including oil, water, white spirit, alcohol ete. your problem. 


Manufac 


ALS: neon és 


His name is... but never mind. In the Acheson Organisation 
we practise teamwork rather than the cult of personality. So let 
us merely say he works for Acheson Colloids Limited—and you. 
Occupation: chemist. Job: Supervisor, Sales Engineering 
Laboratory. Task: to solve your problems in terms of Acheson 
products. He has colloidal graphite (figuratively) in his veins, 
formulee in his head, and feet firmly on the Lab. floor. What 
perhaps is dull black stuff to you is resin-bonded molybdenum 
disulphide and a source of infinite excitement to him. Today it is 
a dispersion for impregnating glass fibre heating panels; 

dry film lubricants to match the increasingly severe demands of 
the designers of supersonic aircraft and guided missiles. 
Yesterday it was conducting graphite coatings for postage stampe 
(must be non-toxic, ink-like, quick-drying, electrically 
conducting. They demanded). Yesterday, too, it wag a silver 
dispersion for ocean bed cables (twenty years life, They stressed). 
colloidal glass for forging 
difficult metals, anti-corrosive 
coatings for nuclear power 
plants... many things, 
Tomorrow and tomorrow? 
Well, it could be 


ACHESON COLLOIDS LIMITED 
(4 subsidiary of Acheson Industries ( Exrope) Limited) 
P.O. BOX 12 - PRINCE ROCK - PLYMOUTH : DEVON 


OLLOIDS CO.,, PORT HURON, MICHIGAN, U.S.A. & ACHESON COLLOIDEN N.V. SCHEEMDA (GR) NETHERLANDS 
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THE HEAVY-DUTY LATHE FOR 
TURNING LARGE CRANKSHAFTS 


This photograph, by courtesy of English Steel Corporation 
Limited, Sheffield, shows a Swift 21D type lathe which swings 
43in. over the bed and admits 12ft. between centres. The 
adequate power and rigidity of this modern lathe ensure 
accuracy and high-quality finish on work of this nature. If you 
GEORGE SWIFT & SONS LTD. have work in ms = or oe fact, up to 99in. oa 
for surfacing and boring—it will pay you to get details of the 
HALIFAX - ENGLAND Soaoiiae.: . pay y 8 


Write to-day and ask for a catalogue covering the complete line 
of lathes. 


Sales & Service for . DRUM MON D-ASOU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7 lines) ’Grams: Maxishape, B'ham. Also at LONDON: ‘Phone: Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone: Central 0922 F 


Fi 
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Three H & W dual-fuel 
engines with H& W 


alternators a ala 


alternator set 
develops 330 kW 
at 428 r.p.m. and 

operates on 


sludge gas 














tla, YVR 


Alternators and engines are H & W alternators supplied in all sizes 


of H & W design and manufacture 

ches entinring our undivided from 60 to 5,000 kVA and voltages up 
responsibility for the complete to Il kV. with 

power set. We also supply the H & W 2- or 4-stroke turbo-charged 


necessary control equipment. Diesel engines 

(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF ¥ 


NA. Fee £) 








BELFAST GLASGOW LONDON LIVERPOOL 








a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, carbide 

or any known hard material the Neven Mobile Unit 
will demonstrate the most efficient production 
methods with diamond tools. May we send this 
Demonstration Unit to your works? The 

Sales Manager would be pleased to advise you 
when the Unit will be in your area. 
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IMPREGNATED DIAMOND PRODUCTS LIMITED 


OF GLOUCESTER - ENGLAND 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 


ae 




















a ont 


SO i te ei tine nc, ett ttt a 





68 








THE ENGINEER May | 1959 


i 











R§M ADAPTER SLEEVE BEARINGS 


one of the basic types from a range 
of ball and roller bearings designed 
to meet every speed, load and 
application. 


Ball or roller types available to suit the 





é ear 
application. 
R§{mM © Can be locked in position anywhere on the shaft. 
ADAPTER e Self alignment takes care of any slight assembly 
SLEEVE or machining errors. 
BEARINGS 
BRING @ Available with protective side plates. 
YOU THESE Side plates provide built-in grease retention 
BENEFITS © seals. 
e Fitted in R§M Plummer Blocks for easy 


installation. 


Have you a copy of our Publication 37? Full technical details 
of Adapter Sleeve Bearings will be found on page 98. 





RANSOME & MARLES BEARING COMPANY LIMITEL 
NEWARK-ON-TRENT « TELEPHONE 466 « TELEX 37-62¢ 
BRANCHES « OFFICES AND AGENCIES THROUGHOUT THE WORL! 
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Type NS55—6 tons capacity 


The NEAL range and maximum capacities 
Type NL250 (Truck-mounted) ...... ... 25 tons 
Tene MEI a os ek ei eee 
eR EO os aa Sa a an ed a eee 
Tene koe me a a ee eee 
Tee TS Ones inte ee a ee ee 
(. 1.) epee cg 
HyMax (All Hydraulic) ... .. « 44 tons 


R. H. NEAL & COMPANY LIMITED. 


HEAD OFFICE - PLANT HOUSE - EALING - W5 - WORKS - GRANTHAM - LINCOLNSHIRE 
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NEAL 


the 
name 
behind 
the 
best 
cranes 
in 

any 
industry 
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Reconditioning 
of Excavator 
a ar 


Rollers including LIMA 1201 illustrated 
and other models, rebuilt to standard 
using finest hard wearing materials, and 
machined to correct size. Phosphor bronze 
bushes made and fitted to suit customers’ 
requirements. All types of GEARS re- 
built to standard as well as all other worn - 


units. Our Road Transport covers your 
area weekly! By Appoinemen: vo 
i HM. The Quee 
Agriculture! Engunee 


P. W. DILLOWAY LT! 


HEAD OFFICE AND WORKS 
SOUTHALL, MIDDLESEX. Telephone : Southal! 65/1 (5 lines) 


SCOTTISH OFFICE AND WORKS: 
32 BURNFIELD ROAD, GIFFNOCK, GLASGOW. 
Telephone : Giffnock 1125-6 
WEST COUNTRY OFFICE AND WORKS \ 
TEIGNMOUTH, DEVON. Telephone : Teignmouth 1/325 ’ 


Cae up to E0f on the cot of roplacomont' 
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For 
OXYGEN STEELMAKING PROCESSES 


consult 


MAN 


BRITAIN S foremost builders of steelmaking plant 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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| EASY LIFTING 
FOR AWKWARD LOADS... 
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Working under almost every Service Condition conceivable is 
found the “John Smith” Electric Overhead Crane, doing its job 
efficiently, and earning the confidence of all users. 


Some are fitted with Grabs, some with Magnets and some with special 


If you have a lifting 
problem consult 


lifting equipment as shown in the illustration. 


This particular unit is contactor controlled, with the contactor 






equipment house built into one of the.Crane span girders. 








j ' y 
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a Voun Smits (KEIGHLEY) Liv. + 


; P.O. BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. Tel: Keighley 2283 (4 lines) Grams : Cranes, Keighley 












« 
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London Office: Buckingham House, 19/21 Palace St., Southern Counties Office : Brettenham House 
(off Victoria St.), London S.W.1,. Lancaster Place, Strand, London W.C.2 Telephone : 
Telephone: Tate Gallery 0377/8 Temple Bar 1515 ne 7 
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sPpECIFY ‘*“*REAVELL”’ 


FOR EFFICIENCY AND RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS | 
TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: ‘“‘REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). | | 
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HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 














What do you do with your 


waste oil ? 








WELLS FILTERS enable 


waste oi! to be used 


with complete confidence 
many times over. 


HEAT & WEAR RESISTING UPTO 10 TONS 








als i SPHEROIDAL GRAPHITE /RON & STEEL 








MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 


LOVERIDGE LTD 


IS1-153 BUTE STREET, DOCKS, CARDIFF 








mild steel 





The Wells special filter pads used i 
eo with the Wells sa nt 
feed make waste oil clean again 


A, 6 WELLS % C0, LTD 2S 


MOUNT T., HYDE, CHESHIRE ON REQUEST 
Tel : HYDE 2953 GRAMS : UNBREAKABLE HYDE 
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DANKS OF NETHERTON LTD. 


Over a century of boiler making and engineering experience have gone 
into the manufacture of Danks patented SUPAPAK package boiler. 









Principal advantages : 





’ 


% Treblepass Danks patented ‘‘Interflo’ 
design boiler. 






%& Fully automatic. 






% Accessibility top and bottom. 






% Over 80% efficiency. 
% CO, 134% to 14% over entire modulating 


range. 
%& All welded construction up to 250 p.s.i. 










Patent No. 736020. 


Brochure on application to 


DANKS OF NETHERTON LTD, Netherton, Budiey, | Wore. 


London Office - Bank Chambers - High Holborn - W.C.I. - Holborn 2065 



































GREY IRON CASTINGS 
up to 


In the production of Grey Iron Castings we 
have concentrated on these four vital points: 
accurate moulding to specification; unvarying quality 

throughout the run; clear finish and excellent machining sur- 

faces; competitive prices. We shall be pleased to advise you on any 
particular castings problem. Our long experience is at your service. 




























Low Headroom 


9 A ti eit) - MAGNETIC 
LIFTING BEAMS 


For handling such magnetically 
permeable loads as joists, beams, 
bars, sheets and plates — use a 
BERL Multipolar Electromagnet 






Better Equipment 
Paceorcee British Electrical 
Repairs Limited 


Empire House, Charlotte Street, Manchester | 


WORKS AT: BATH, BIRMINGHAM, CARDIFF, 
CHESTERFIELD, EDINBURGH, HAWICK, 
GLASGOW, LONDON, MANCHESTER, 
NEWCASTLE-ON-TYNE,. SWANSEA. 









S. MOLE & SONS (CeerNuay) LTD. 


BOTT LANE - LYE + STOURBRIDGE ~ WORCS 








Phone: LYE 2557/8 
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Durable — Hardwearing — Damp-resisting 
Withstands concentrated traffic 
Maintained by Washing — Laid in Sand and 
Cement to any Wood Block Pattern. 
Size 6"x2"x 3” No D.P.C. required. 
Plain and Multi-Coloured—Pleasing Shades. 


GUARANTEED 5 YEARS 


Ideal for: Technical Colleges, Schools, Churches, Offices, 
Factories, Canteens, etc. 















DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 


W. H. BIRD & SONSLTD. 


ST. PHILIPS, BRISTOL 2. 


’Phone: BRISTOL 77033 
Grams: Oiseau, Bristol. 





eee re aR 








ALSO 
Terrazzo, Tiles, Linoleums, Plastic Tiles, 
Cork, Composition, etc. 


Write for Literature and Samples:— 


THE TERRADURA FLOORING CO. LTD. 


PROVIDENCE WORKS, |NORTON STREET, MILES PLATTING, MANCHESTER, 10. 
Established 50 Years. Tel: Collyhurst 1059-4533. | 
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THE 
DRY FLUID 
CENTRIFUGAL 

COUPLING 











POWER TRANSMISSION PROBLEMS 


. Starts high loads smoothly with smaller power units and 
eliminates the starting snatch which is often troublesome 
in the papermaking, wire, printing and textile industries. 

2. The necessity of using electric motors with high starting 
torque characteristics together with expensive switchgear is 
eliminated. 

3. Prolongs the life of chain or V-belt drives and other com- 
ponents associated with the transmission of mechanical 
power. 

4. Invaluable for power factor correction problems, as it 
reduces peak electrical loadings. 

5. Can be made to slip at a predetermined overload and so 
prevent damage to a power unit. 

6. At full load/speed almost 100% efficiency is obtained (one 
revolution slip per 10,000 revolutions). 


SPECIAL DESIGN FEATURES 
(i) Ball and roller bearing races used between the inner 
and outer hub members. 
(ii) Mechanical type, Neoprene rubber seals. 
(iii) Couplings can be used for either in-line or belt drives 
and a pulley or flange can be fixed direct to the outer 
driven member via the medium of bolts. 













If you require farther information or have PO W 3 R G 0 y p LIN C 5 LTD. D.. 


a transmission problem, please communicate with: 20 BLACK eS Uit Se RmeetT. Let 





Telephone LEEDS 20936 & 31471/7 
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THEY SET THE COURSE FOR RELIABILITY SWIFTLY AND EFFICIENTLY 





' For Turbine Thrusts, Pedestal Bearings, 

Hydro-Electri: Installations, Mctors, 
: Generators, Paper Making¥and Ext: uding 
' Machines, Pumps, Fans, Etc., Etc. 


MICHELL BEARINGS Lro 
) SOUTH BENWELL 
NEWCASTLE upon TYNE, 5 





KEKE 


Telegrams : MICHBEARO Telephone: 3427 F a upped y y y 
tlephone = EEK 











GASES AND LIQUIDS ARE CARRIED AT 








RICHMOND WELDING CO. 





Fabrications Large and Small. 
Stain'ess Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 

Tel: BRADFORD 25405 
Establishec 1929 queues 
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H moass or PE ALL i lade THE LINE — WITH 
1 hiya UI HOSE & DETACHABLE " 
} } \gueum’/) CUT OFF e D RE-USABLE FITTINGS 
| © \ Rs = THE OIL 
}| . Y SUPPLY WITH A LENGTH OF THIS HOSE AND A FEW FITTINGS 
: f @) TO YOUR A HOSELINE CAN BE MADE IN A FEW MOMENTS 
7 1 | Lowotiage Pas . * BOILER * Further details gladly sent on request. 
yi 1 : ves! ABIC. . HOUSE Manufacturers of ‘SuPerfect’ Oil Seals, Hydraulic Packings and ‘O” Rings ; 
; 3 ; SE QUICKLY ‘Romet’ water pump seals and mechanical pump seals ; 
: _—— ‘Fidrac’ mechanical rubber mouldings ; ‘Redcaps’ Polythene Protective Caps and Plugs. 
WITH THE NABIC QUICK 
eee SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, KINGS NORTON, BIRMINGHAM, 30. 


RELEASE FITTING in 


For use with oil firing equipment, 
dampers and fire screens etc. 


| Full details from:— 

/ THE NATIONAL BOILER & GENERAL 
INSURANCE CO. LTD. 

' Sales Department. ST. MARY’S PARSONAGE, 


| MALLEA 
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{ ANNEALED IN THE MOST MODERN 


| GASEOUS DECARBURISING PLANT 
By. Excellent Physical Properties 


| rom = 

| PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY ‘ LEAMORE ° WALSALL 
HE 

| 
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SPEEDIER TUNNELLING OPERATIONS 
with the aid of 


“ALLEN-SOTIM” ACCUMULATOR CAR | 











With the need for increased drivage in Stone headings, Tunnels, 





etc., the car-changing time is a vital consideration. 


The ‘* ALLEN-SOTIM '* ACCUMULATOR CAR has been 
designed to act as a link which keeps the loader working to 
Capacity and at the same time ensures a flow of car loading 


with a minimum of man-power. 





We shall be pleased to supply more detailed information concerning these cars 


upon request. 


W. G. ALLEN & SONS (TIPTON) LTD - P.O. BOX 4 : TIPTON - STAFFS nN 
a a Tipton 1266 L LEN Sib e)" 


Manufacturers of all Types of Mining Equipment. 





thn Babies ty eo 
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OR-TEN 1S STILL NEWS 


In 1954, for the first time in Britain on 
a wide continuous strip mill, The Steel 
Company of Wales began the manu- 
facture of sc w Cor-Ten. 

Today, five years later, the range of 
application for scw Cor-Ten con- 
tinues to grow as more designers and 
more users discover new ways in which 
they can take advantage of its out- 
standing properties. sisinllde ds pei we 


b | 


-_ 


Wherever higher strength or greater resistance to atmospheric corro- 


C OR e IE N | S TOUG HE R sion offer economic advantages, cw Cor-Ten has been used. Where 


corrosion and abrasion are both present (as in the case above) SCW 
@ Weight for weight, the yield strength Cor-Ten’s outstanding advantages are particularly effective. 
of scw Cor-Ten is 50% higher than x 
ordinary mild steel § C W BRAND 
alternatively U' 


Strength for strength, a saving of } 


of the weight is possible oe 
@ 4-6 times more resistant to atmo- 
spheric corrosion 


@ Highly resistant to abrasion and 
fatigue 


COR-TEN SAVES MONEY 


@ Initial costs are spread over a longer 
service life 

@ Maintenance costs are reduced 

@ Operating costs are lowered—in 
transport applications payloads are 
bigger because of reduction in tare 
weight ae ai 
Please write to us at the address below ay anno eng pihericessnsy Saecnatitag 
for futther information or for technical AGRICULTURAL AND EARTH-MOVING EQUIPMENT 
assistance in the application of scw MINE CARS - POWER STATION INSTALLATIONS 
Cor-Ten to your products BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


Abbey Works, Port Talbot, Glamorganshire Telephone: Port Talbot 3161 








Calder Hall ‘A’ 


PARSONS constructed and installed: Four 23 MW 
turbo-generators (including condensers and auxiliaries). 
Eight gas circulators. Two dump condensers, together with 
all the associated duct-work for two reactors. 


Caider Hali ‘B’ 


PARSONS constructed and installed: Four 23 MW turbo- 
generators (including condensers and auxiliaries). Eight gas 
circulators. Two dump condensers together with all the 
associated duct-work for two reactors. 


Chapelcross 


PARSONS constructed and installed: Eight 23 MW 
turbo-generators (including condensers and auxiliaries). 
Sixteen gas circulators. Four dump condensers together 
with all associated duct-work for four reactors. 


Sradwell 


PARSONS are constructing and installing: Six 52 MW 
main turbo-generators and three 20:25 MW auxiliary turbo- 
generators (including condensers and auxiliaries). Twelve 
gas Circulators and duct-work. 


Latina Citaly) 


PARSONS are to construct: 
Three 70 MW turbo-generators and six main gas circulators. 


Two of eight PARSONS 23 MW turbo-generators at Chapelcross Nuclear Power Station 


HE PARSONS COMPANY came into the nuclear field in 1946 
with the manufacture and erection of the 800 ton cyclotron at 
The Atomic Energy Research Establishment, Harwell. 
Thereafter PARSONS engineers collaborated with the Authority 
in study of the feasibility of producing electrical energy from 
nuclear fission. 
The outcome of the Authority’s efforts were Calder Hall “A” 
and ‘‘B” and Chapelcross nuclear power stations, for which 
PARSONS supplied the turbo-generators and associated equipment 
and gas circulating plant. 


PARSONS are “‘a member company” of The Nuclear Power 
Plant Co. Ltd., who received the order from CEGB to construct the 
300 MW nuclear power station at Bradwell. NPPC are also constructing 
in conjunction with AGIP Nucleare, the Latina Nuclear Power Station, 


Italy. 


Cc. A. PARSONS AND COMPANY LIMITED 


HEATON WORKS 


NEWCASTLE UPON TYNE G 


Se ae Ce Re ee Tea ed 


SP NO TSEC TR = ENE NTO Re MAREE RL ES. cp 








| 


Dockside Crane 
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| for Belfast... 
Steel Bridge for Conway 





... Dock Gate for Wallsend—widely different 
in design and purpose but all constructed with 
the same high degree of engineering skill that 


the name of Arrol of Glasgow implies. 


4 New Bridge over River Conway, N. Wales. 








Overhead crane Larne, N. Ireland. » 








<4 ‘Box’ Flap Gate, Wallsend-on-Tyne. 
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SPENCER 
HANDLING PLANT 
SPEEDS THE FLOW 
OF SUGAR 


The inclined gantry above and right is equipped 
with two 42in. Spencer troughed belt conveyors. 
One travelling at 400ft. per minute handles 600 
tons of sugar per hour and the other at 240ft. 
per minute has an hourly capacity of 350 tons. 
Sugar is weighed by automatic weighers in the 
tower before being taken by other conveyors 
either to the vehicle loading tower seen in the 
background or into the 100,000 ton silo by two 
Spencer shuttle conveyors operating in the roof. 
Sugar is reclaimed from the silo by the 42in. 
wide conveyor shown bottom right, which oper- 
ates beneath the silo floor where it is fed by 42 
louvred hoppers and 4 travelling feeders. 


Tel: Covent Garden 1800. 
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[SPENCER| 





HANDLING PLANT 


SPENCER (MELKSHAM) LIMITED - MELKSHAM 


Branch Offices: 
Ingersoll House, 9 Kingsway, London, W.C.2. 


34 Castle Street, Liverpool 2. 


34 Great North Road, Newcastle Upon Tyne. Tel: Newcastle 26800. 


WILTSHI!E 


38. 


Tel: Liverpool Central 
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% 

oe Ton Forging Press: Messrs. 
orging and Presswork Ltd. 

Birmingham 





cut costs with... 


Massey forging presses can be used for three distinct purposes—die 
Massey designs include :— 


forging, extrusion and coining. They are simple to operate, 


Steam and Compressed Air Hammers, Pneumatic Power Hammers, 
enabling unskilled labour to be employed; and, practically, output 


pam nes ; Friction Drop Hammers, Double-acting Steam and Compressed 
is limited only by the material handling facilities provided. Sans Oe 
Air Drop Hammers, Forging Presses, Trimming Presses, Tyre 


| Fixing Rolls. 
ton and Low Speed Presses from 300 to 1,000-ton. | 


F S.MBASSEYE? . oPENSHAW - MANCHESTER < ENGLAND 





High Speed Presses are available in sizes from 300 to 3,000- 


M ERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 


en Re 


Leena 


Ne es 














eh ee a a 


ee 


er ne en ee 








—_ ~weere-. 


oa So > AT < a ee 


a 


‘ 


84 


a 
thickness 
measuring 


problem ? 


THE 





THE 


Compact and easy to use, 

the Elcometer provides a simple economic 
method of measurement from one side 
without damage to surfaces. 

It gives split-second 

thickness 

readings of all non-magnetic 

coatings on ferrous bases with an 
accuracy of +5% +-0001 in. 
Non-ferrous foils, sheetings, etc., 

can also be measured 

if laid on a ferrous base. 

The Elcometer, now in a newly designed 
unbreakable case, is available in a 

wide range of models, including versions 
for gauging Ferrite percentage content 
of stainless steels and graphitic 

corrosion penetration in cast iron. 


ELCOMETER 


[cor yf 








For further information 


To East Lancashire 
Fairfield, 1, Manchester. 


meter Thickness Gauge,” 


NAME 


‘ 
| ADDRESS 


| COUNTY 


ss wet Tew te od —s wens 


, send coupon for free booklet. 
also invited to seek advice from our technical experts. 


Please send me copies of booklets 


THICKNESS GAUGE 


MEASURES -~ 
Coats of Paint. 
Vitreous Enamel. 
Tobacco Leaves. 


Plastic Coating or Sheets. 
Fibreglass Hulls and Bodies. 
Non-ferrous Films of all kinds. 


You are 





Chemical Co., Ltd., | Have you heard 
about the new 
Elcotector, which :— | 
“ The Elco- Measures— 
ind“ The Elcotector.”’ Metallic coatings on 


metallic bases. 

Non-metallic coatings 

on metallic bases. i 

Metallic coatings on 

non-metallic bases 

Compares— | 

Hardness of steel 

Grades of alloys 

Grades of steel 

Locates— 

Surface 
metals 








cracks in 
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Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 


This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 


ALLDAYS 
& ONIONS 


LTD 


























GREAT WESTERN WORKS, BIRMINGHAM II. 
Phone: ViCtoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, LONDON S.W.|. 
Phone: WHitehall 1923-4-5 


TRA ee aca ces 
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@ Introduces Elevator loading at floor , 
: . ‘CHAINS 


@ Made as a precision chain to ensure 
smooth operation with freedom from 
noisy articulation. 








@ ALL ATTACHMENTS 
PROJECTION WELDED. 


@ Will elevate or convey up to the 3 
loading usually associated with the 7 
heavier gauge of chains in the 6,000 
Ibs breaking load range. : ‘ 


@ Extends overall saving in weight per 
unit, NEVER BEFORE POSSIBLE 
with chains in this loading group. 





PERRY EXPERIENCE ‘AND 
RESEARCH HAVE LED T0 
THE OUTSTANDING 
DEVELOPMENT OF A NEW 
CONCEPTION IN CONVEYOR Been ‘ a 

CHAIN ENGINEERING \ NB od "i 





“rite for brochure No. PC. 251, describing chains in this range, both conventional and Girder 


tion to;— 
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GLENFIELD 
VALVES 
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Valves for controlling the flow of water and oil are not the least important 












a he ES 


items of ship equipment, and have for long been supplied from the Glenfield 
valve range for circulating water systems ; bilge, ballast and domestic services ; 
and wash deck, oil fuel and tanker cargo lines. 


Illustrated are examples of sluice valves for water and tanker cargo, and 


non-return and globe valves. 












E€nrie 
Lf i i 


| CTs IEERTS | 








Head Office & Works: KILMARNOCK, SCOTLAND 
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Ba 
in STEEL 
EDWARD 
CONSTRUCTIONAL ENGINEERS 
& CO LTD 
Registered Office & Works 
OCEAN IRONWORKS * TRAFFORD PARK - MANCHESTER 17 
Telephone : TRAfford Park 2341 (10 lines) 
London Office 
68 Victoria Street, S.W.1. Telephone: VICtoria 1331/2 
Technical Offices at Birmingham and Noitingham 
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The World 
uses Araldite 


Araldite” is a registered trade name 


Germany 


Dry voltage transformer Type KSZ, Class 05; 
20 kV, 90 VA high voltage coil impregnated and 
cast in “Araldite” Resin. 

Manufacturer: A.E.G. Allgemeine Elektricitats- 
Gesellschaft Berlin-Reinickendorf. 


2. BA 


er 
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CIBA (A.R.L.) LTD Araldite Casting Resins 
Duxford, Cambridge. Telephone: Sawston 2121 Araldite Coating Resins 


Araldite Laminating Resins 
Araldite Adhesives 
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You can nearly always find a screw in the vast 
Unbrako range calculated to do just what 
you want better than any other screw. 


But modern developments sometimes call for 
special screws not even standard to Unbrako. 


When that happens our highly trained team of 
fastener-minded experts really get enthusiastic, 
responding to the challenge. They like to 
co-operate with you at the blueprint stage for 
preference, helping to design the perfect screw 
for the job, or they will simply make the screw 
to your specification, just about as well as a 
screw can be made. 


penn ed 
So, standard or special, you can always safely 
specify Unbrako, the people who offer the most 
comprehensive specialised screw service in the 
world. 

To be on the safe side, better get in touch with 
Unbrako over any fastener question. Remember 
what they say — Unbrako screws cost less than 
trouble. 

There are two Unbrako lists you should have in 
your library, and a postcard or telephone call 
will bring them by return. They form a detailed 
and comprehensive guide to the whole Unbrako 
range, standard and non-standard, and no pro- 
gressive firm should be without them. 


Unbrako screws cost less than trouble 


0 


U 


UNBRAKO SOCKET SCREW COMPANY LIMITED 





* COVENTRY Tel: 89471 














RENSHAW FOUNDRY 








5] CASTINGS IN CREY IRON AN 
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INEE : 
INDERGINEERING 


UP To Two Tons) 


LIMITED 


STAINES, MIDDLESEX 


TELEPHONE STAINES 42 
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e090 oO 0000 00000 


rotary 
positive 
blowers 


o00 00000 


gas 
boosters 


O00 00000 


vacuum 
pumps 


o00 0 0000 


vapour 
compressors 


eo0o0 00000 


Manufactured to standard 
or unusual demands by 


Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 


Sole licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 
U.S.A. 


already operating in the 
foliowing industries: 


CHEMICALS - FOOD 
COTTON - OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING 
CO, (Cupar) LTD, 


Hillside Foundry, Cupar, Fife 
Tel: Cupar 2091/2 
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BOILER 
WATER 
GAUGES 











































@ Three sided glass 
guards. 

@ Polished cast gun- 
metal throughout. 

@ Screwed and flan- 
ged versions in all 
sizes. 

@ Fully asbestos-packed for easy and reliable 
operation. 

@ Automatic shut-off valve in case of glass breakage. 

@ Range includes various designs for all pressures 
up to a maximum of 250 Ib/in.? 
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ROBERT HARLOW 
& SON LIMITED 


HEATON NORRIS - STOCKPORT - CHESHIRE 


TELEGRAMS: “HARLOW, STOCKPORT’’ 
TELEPHONE: STO 3403/4/5. 
LONDON OFFICE : 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/6/7. Telegrams: 
“ TUBENPIPE” - Phone - London. 












EAGLE “CHEM! *SEALED” TURQUOISE DRAWING HB 














For perfect ‘originals’ and 

first-class prints always, work 

a with TURQUOISE pencils. 
These unrivalled TURQUOISE 
qualities make every detail 
right, without omissions, 
ghost lines, fade-outs. 


SMOOTHNESS 
for swift effortless drawings and 
no flaws 


BLACKNESS 

the 100% Electronic graphite 
means crisp lines of maximum 
density 

STRENGTH 

needle points hold under greatest 
pressure, save time wasting 


sharpening 
DURABILITY 
the longest line remains constant 
in width 
‘ GRADING 
17 precise grades from 9H to 6B 
Try Turquoise drawing leads 
This is PRIOR profitability in steam-raising: PRIOR OIL BURNERS = available from 2B to 6H 


t ; The Lumby “Royal British” boiler illustrated, | are available in ten sizes— ° ° 
to evaporate 647 Ibs. of steam per hour from and | from 50,000 to 4,000,000 Vel y tl me WwIib 


at 212°F. at a pressure of 25 Ibs. per square inch, | BTU’s/hr.—for use with 


a 

















a 









showed under test a sustained combustion | light, 200 or 950 seconds 
efficiency of 86.7% when fired by a PRIOR “SH” 
' 200 seconds oil burner. 


oil, depending on 





capacity. 





1/3 BRANDON ROAD, LONDON, N.7. 
Tel: North 2245/8 














LEEDS, LEICESTER, LIVERPOOL, NEWCASTLE 
N.17 








i 
' H 50 WELLINGTON STREET, GLASGOW, C.2. « 
4 x “3 Tel: Central $323/4 9d each Ss 
. STOKERS LTD. and at BIRMINGHAM, BRISTOL, CARDIFF, 8/6d per dozen ncl 


EAGLE PENCIL COMPANY - ASHLEY ROAD - TOTTENHAM 





| MANUFACTURERS OF OIL BURNERS AND UNDERFEED STOKERS 
WwPS—-84 








a“ 





to take the worry and anxiety off your shoulders when it comes 
to practical experience, backed by academic knowledge, in 


@ Factory and Piant layout and installation 


@ Machinery and Plant, dismantling, removal, erection, installation, 
maintenance. 


@ Erection and dismantling of boilers and chimneys 


@ Electrical Installations and Maintenance 


MACHINERY INSTALLATIONS LTD 


60a HIGH STREET, ACTON, LONDON, W.3 phone: ACOrn 6044 P.B.E. 


Branch Telephones 


BIRMINGHAM MIDLAND 5731 P.B.E. - CARDIFF 25471 - GLASGOW CITY 6597 - NEWCASTLE-UPON-TYNE 22336 
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ARNOT ETS|S: 


for the protection of Ferrous metals 
against oxidation at high temperature 





Heat-resisting alloy steel Castings Uneg p Mey 
oxidation resistance combined with 
load strength at high temperature 


Write for publications No. 1301/1 CALORIZING, No. 1638 CALMET to: 


THE GALORIZING CORPORATION OF GREAT BRITAIN LID 


Lynton House, 7/12 Tavistock Square, London, W.C.1. Telephone: EUSton 4321 
WORKS: RENFREW AND DUMBARTON 
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BRITAIN’S 


FIRST 
A.C. 
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This photograph is reproduced by courtesy of British Railways. 


Built by Metropolitan-Vickers, Britain’s first a.c. 
electric locomotive is now being used for testing over- 


head equipment and training instructors and drivers TEN NEW A.C. LOCOS ON ORDER 
prior to fuli electrification of the London Midland FROM METROPOLITAN-VICKERS 
Main Line. This first a.c. traction unit represents an 

important step in the progress of the railway’s modern- The test and training programme being carried out precedes 
isation programme. Originally a gas turbine locomo- _—*8¢ Supply of ten new 3,300 h.p. a.c. electric locomotives 


ordered from Metropolitan-Vickers for the L.M.R. electri- 


tive, it has been specially converted by Metropolitan- indeed illite: | 


Vickers for operation with 25 kV or 6.25 kV overhead 
power supply. 


bi dchiiRth bhdttandoaincead- ahd meee §=METROPOLITAN-VICKERS 


ELECTRICAL CO LTD ‘+ TRAFFORD PARK MANCHESTER, 17 


a 





An A.E.]I. Company K/T808 




























THE 





MIRRLEES 





for every oil service 


POSITIVE DISPLACEMENT: HIGH 
SPEED + SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbinesat higher speeds. 


HORIZONTAL 
or 
VERTICAL 











MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, sw2 
London Office : 38 Grosvenor Gardens, SWI 
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BAKER’S 
TAKE 
THE 
CAKE 
FOR 
CASTINGS 









WEIGHTS 
UP TO 
EIGHT 

TONS 


The word 
MEEHANITE is a 
Registered 
Trade Mark 












W. A. BAKER & COMPANY LTD -: WESTGATE WORKS - NEWPORT ° MON - NEWPORT 64845 


delighted 


Special axles, with pneumatic or solid "rubber tyre 
and wheel equipment, for all purposes or to speci- 


fication. 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


86, Holloway Head, Birmingham 1. 
Tel: MiDiand 3475 (5 lines) 
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LONDEX LTD. 
Bs Anerley Works, London, $.£.20. 





RELAYS 


ELECTRONIC CONTROLS 
TIMERS 
FLUID & GAS CONTROL 
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There’s no magic about GF Malleable Iron: no 
illusion about its superiority either. Here is an 
engineering material that is stronger and better than 
ordinary whiteheart malleable iron: more con- 
sistent, more machinable, more ductile. It can often 
replace expensive fabrications and non-ferrous 
castings. Please ask for full information. 


The !¥5?2 Edition 

of our Data Book is 
now available, 

it contains 44 pages 
cf illustrated 


descriptions of our 





products. 


Our metallurgists and technicians will 
be happy to consider your problems 
Control Apparatus a and to advise without obligation. 
copy No. 144/E/EN will 
be sent FREE on 


if you are interested in 


Automatic Electrical 





request. 


MALLEABLE CASTINGS 


BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland) 


BEDFORD Telephone: Bedford 67261 ENGLAND 
TA2267 ane 











A | RAWLBLUG } HEAVY DUTY FIXING DEVICE 


RAWEBOL PS 


A 








enn 


Tools that save time. For hole boring there 


is a big range of high efficiency Rawiplug tools 
for use by hand, electric and air power. 





| STARDRILLS 


For hand boring for 
| all Rawlbolt sizes. 





For hand boring for 
Rawlbolt sizes 


| 
RAWLODRILLS | 
A to G. | 
| 








“= 


SS 


DURIUM MASONRY 
DRILLS 


For use in hand and 
electric drills for 
Rawlbolt sizes 
C to G. 





TRIFORM DRILLS 





For use in electric | 
hammers for Rawi- | 
bolt sizes C to K. | 

$ 





; DURIUM HAMMER 
DRILLS 





For use in electric 
| hammers for Rawl- 
Tag sizes C to J. 


et iy Re oil 











; 





P. H. BITS 


For use in pneu- 
matic hammers for 
Rawlbolt sizes 


E to K. 














There is no waiting for cement to harden when you use Rawlbolts. 
The holes are drilled with a Rawltool to the exact size, the 
Rawibolts dropped in and after the machine has been positioned 
the bolts are tightened. The expansion of the members locks 
the bolts in the holes. They cannot work loose through vibration 
or shock. The machine can be put into operation immediately. 


Rawlbolts have earned a sterling reputation for strength and reli- 
ability throughout the world—they are used by the million every 
month. Rawlbolts grip by expansion—their strength as a fixing 
is based on the enormous compressive strength of concrete itself. 





RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors there is 
the Loose Bolt type of Rawlbolt which enables 
the machine to be slid into position after the 
Rawlbolt has been inserted. For wall fixings 
use the Bolt Projecting type which will 
position the fixing before tightening up. 


Please write for Chart and descriptive literature. 











ee 


RAWLPLUG COMPANY LTD., CROMWELL ROAD, LONDON, S.W.7. | THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES. 
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working temperatures 


















for working temperatures 





Please write for further 


Richard Klinger Ltd. process Silicone Rubber, which is an elastic material capable 
information 


of remaining flexible through the temperature range of —110°C.to --315 C. Several 
grades of Silicone Rubber are produced covering a hardness range from 40 to 85 
British Standard Degrees. Silicone Rubber is processed at Klingerit Works in the form 
of sheets, mouldings, extrusions and can also be fabricated into complex shapes. 

Tel. Foots Cray 7777 


RICHARD KLINGER LIMITED - KLINGERIT WORKS - SIDCUP - KENT 





G. 4859s 
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which combines :—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 


ET AS RS 


. - anf “ an ee 








{ 
Accurate torque control Perfectly smooth operation 
; No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
| Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 
WA 
The range comprises eight standard units with torque capacities from 4 to 200 lb/ft. See 
SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us 
advise you, therefore, how best to use it in your particular field a 
Fé 
i 
P 


itu INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. TEL. WITNEY 6° 








] Wri 
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We have a reputation for Man- 


ganese Bronze and Aluminium 
Bronze Castings. Can we help 
you? We offer you a complete 
Non-Ferrous Foundry Service. 
Sand Castings, Chill Cast Phosphor 
Bronze and Gunmetal Bars, 


Patternmaking, etc. 


JT.PRICEs Co.) Lr. 


NEWCASTLE-UNDER-LYME- STAFFS 


"Phone & Grams: Newcastle Staffs. 5231! (3 lines). 
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HEAVY 
DUCTING 














for 


PRESSURE 
VESSELS 


HEAT EXCHANGERS, | 
AUTOCLAVES, CONDENSERS, | 
HIGH VACUUM VESSELS, 
STORAGE VESSELS, 
GENERAL FABRICATION 
AND PIPEWORK 





MIXING 
VESSELS 














FABRICATED 
PIPES AND 
DUCTS 


Fabrication and design to the 
mt 3 various constructional codes. 








Pressure Vessel for Esso Petroleum Company Limited. 








HIGH VACUUM 
VESSELS 

















TANKS 








ROLLED 











“| HYDRAULIC 
_] PRESSINGS 


PRESSURE 
VESSELS 





AND 
PROFILED 
FLANGE 
RINGS 
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Our customer produces Iron Pipe fittings. 
Normal tap life when machine tapping was only 
40/50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treatment 
which increased tap life on this operation to 
over 1500 components. 


Take advantage of the latest techniques in tool 
making—SPECIFY SPEEDICUT. 





SPEEDICUT WORKS . CARLISLE STREET EAST . SHEF’'ELD 
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Just one of the many applications for the 


VOKES GENSPRING 
| Sway Brace 








Here’s the Vokes Genspring Sway Brace at 

work — this time on compressor branch lines at the 
Ipswich Factory of Crane Ltd. Designed to 
eliminate shock or vibration, the Non-Resonant 
Sway Brace is equally suitable for steam lines, 
exhaust lines, hydraulics and other applications. 
Available in nine different spring sizes, housed in two 
sizes of casing, Sway Braces cover an initial loading 
range from 92 to 1,500 lbs. Vokes Genspring 
Constant and Variable Support Hangers, 

together with the Sway Brace, offer complete 

pipe support for every type of installation. 

Send for full details of the 

Vokes Genspring suspension systems. 





Sway Braces in the Compressor House at Messrs. Crane Lid., Ipswich 


Close-up of Vokes Genspring 


Non-Resonant Sway Braces 


SUSPENSION SYSTEMS 














VOKES GENSPRING LIMITED ® GUILDFORD . SURREY 














iia 





Wise businessmen know... 
AUTOHALL’S 


CONTRACT 
CAR HIRE 


AT THE LOWEST 
RATES IN EUROPE 


on 1 & 2 year contracts 


inevitably saves their 
company money 


% SELF-DRIVE HIRE 
— > CHAUFFEUR DRIVEN 
Again at the lowest rates in Europe 


— 






















DEPT. 10, 302 KING STREET, 
HAMMERSMITH, LONDON, W.6. 
Telephone: RIVerside 8781 
Cables: Autohall, London. 


















1959 CARS | 


AUTOHALL BREAKS 
THE PRICE BARRIER 
Now you can hire a new 
car at lower cost than you 
can own one yourself! 


INCLUDING INSURANCE ! 


For example 


SHORT TERM HIRE 4 to I! 
WEEKS from £3. 12. 0. per week, 
allowing 200 FREE miles. 
SPECIAL 3 MONTH CON- 
TRACT from £3. 12. 0. per week, 
UNLIMITED MILEAGE. 


Also the lowest | and 2 year 
contract rates. 


One day self-drive hire from 12/6 
including 25 miles and 1959 
chauffeur driven cars for 1/3 per 
mile. 


CLIP AND POST THIS AD- 
VERTISEMENT FOR FREE 
BROCHURE DESCRIBING 
THE EXCITING NEW 
OFFER. ALSO NEW 
BROCHURE DESCRIBING 
FORTHCOMING EVENTS 
IN BRITAIN. 


NAME 


ADDRESS 


...... Ref, No. 10 | 


M 
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This universal spray gun has every advantage a 
spray gun can offer. It will cope with liquid of 
any viscosity and has a range of nozzles to suit 


the spray every need. It has been kept short to assist spray- 

f ing inside a small radius or restricted space. 

: aie un ror Compare it with any other gun of its class and 
HENEAGE STREET, 8 you'll soon discover why the A.LD. 27 is fast 
LONDON E.1 your becoming the first favourite of industry. Fully 


descriptive literature is available on request. 


@ 


AIR INDUSTRIAL DEVELOPMENTS LTD 


BISHOPSGATE 7314 industry 





Aidspray Works - Shenstone - Nr. Lichfield - Staffs - Engtand 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
Canadian Office: 4 Lailey Crescent, Willowdale, Ontaria BA 





JJouble production / 


with 











2:in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 24in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C* L- 
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INCREASES PRODUCTION IN THE ENGINEERING INDUSTRY 































‘Fluon’ in valve for use 


on high pressure 


superheated steam 





The gland on the valve illustrated consists of 
‘Fluon’ p.t.f.e. chevrons held in correct adjust- 
ment by a cylindrical gland pressure sleeve by 


means of shims .005 in. thick. The ‘Alcon’ Type 





ACHW.15 hand reset valve has a cast steel body 
for use on high pressure superheated steam, 


A great feature of ‘Fluon’ is its outstanding 





working temperature range from + 250°C. down 


to liquid nitrogen temperatures. It is virtually 


ee 


immune to all forms of chemical attack. ‘Fluon’ is 
flexible and has excellent non-wetting and non- 
stick properties. It is, furthermore, an extremely 


tough and long lasting material. 


‘E"1r.t7 ON’ 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by I.C.I. 





The gland on this ‘Alcon’ Type ACHW.15 
hand reset valve made by Alexander 
Controls Ltd. contains chevrons made from 
‘Fluon’ p.t.f.e. by the Dunlop Rubber Co. 
“ Ltd. (General Rubber Goods Division) 
Cambridge Street, Manchester 1. 





| 
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'MPERIAL CHEMICAL INOUSTRIES LIMITED | 
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(Ci) - LONDON - S.W.1 |, 
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Bunkers, Hoppers, storage and pressure vessels 
of all kinds in mild steel, stainless steel, 


May 1, i959 

























































































wi light alloys, etc. Large or small steelwork 
eo Y of all kinds for all purposes is in the hands 
y of highly qualified specialist staff. Design 
+4 facilities are available if required, or 
we will work to your own specifications. | 
“ Let us send you details of our capabilities. 7 
i 7 
: 
BIRMINGHAM & BLACKBURN construction co..ro. ‘Si ‘oe “SQ | 
Armoury Close, Bordesley Green, Birmingham 9 a 
and at George St. West, Blackburn. al r vall | 
i 





One minute of your precious time— 

that’s all it will take to fill in the coupon below. It 
will introduce you to valuable time-savings in pro- 
duction and finishing methods from the use of 
E.A.C. ‘shaped-grain’ flexible abrasives. These 
coated abrasives, made by the latest controlled 
automation techniques, incorporate every worth- 
while advance in design and manufacture. In the 
wide range of E.A.C. belts, discs, sheets and special 
shapes there is sure to be, for any operation, one 
that cuts faster and wears longer than those you 
are now using. 

The right abrasive can save you money, let us find 
it for you; send now for samples, specifications, 
prices of the best abrasive for any operation in your 
industry. 













Please send your catalogue 
and price list of Metalworking coated 
abrasive materials to: | 


NAME ; 


COMPANY 





ADDRESS 


Al/s 








change now... to 





| coated abrasives 





LIMIT 


JOHN BULL" | 





ED 








ENGLISH ABRASIVES CORPORATION LTD 

Marsh Lane, Tottenham, London N.17 Tel: Tottenham 5057 

SUBSIDIARIES: Thos. Goldsworthy & Sons Ltd 
The Helvetia Abrasive Co. Ltd 


London Abrasives Ltd 
($57 

















Soil 
Eng 
ject 
DE 


3. 
subj 
Plui 

4 
ible 

5 
(son 
Eng 

6 
ing 
and 
qual 
expe 
F 
pret, 
reéau 


F 
tr 





May I, 1959 





AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS * BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 
BUSINESSES and PREMISES - TENDERS 

Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £25 10s. }$-page £48. Full page £90. 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING - 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


inch Rate. 42/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of t-page. 





(12 column inches) and upwards, e.g. }-page £22. 4-page £41 10s. Full page £78, 














Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 
Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertise 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. ‘‘Run-on”’ and “ Semi-displayed *’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed "’ and “‘ Illustrated "’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to>—Classified Advertisement Dept., “‘ The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 





UNIVERSITY OF NEW SOUTH 
WALES 


AUSTRALIA 





VACANCY FOR PROFESSOR OF 
MECHANICAL ENGINEERING 


The University invites applications for appoint- 
ment to a newly-created CHAIR OF MECHA- 
NICAL ENGINEERING in the School of 
Mechanical Engineering. 

Salary will be £A3763 per annum. _ 

The present professorial staff comprises the Head 
of the School, Professor A. H. Willis, a research 
professor and two associate professors. 

The successful applicant will be expected to take 
an important part in the administration and develop- 
ment of the Schoo! and to promote research and post- 
graduate study in his chosen field. 

The School is expected to move in the next few 
years to new buildings, which are at present being 
designed, and which should permit a large expansion 
in both its teaching and research activities. 

Subject to the consent of the Council of the 
University, professors may engage in a limited 
amount of higher consultative work. LP 

Subject to satisfactory medical examination, 
professors will be eligible to join the superannuation 
fund which provides a pension of £A1638 per 
annum. 

Professors are eligible for six months’ study leave 
on full salary after three years of service, or twelve 
months after six years of service. 

The University reserves the right to fill the Chair by 
invitation. 

With the approval of the University and its 
bankers, married men may be assisted by loans to 
purchase a home, : 

First-class ship fare to Sydney of appointee and 
his family will be paid. 

Four copies of applications, including the names of 
three referees and a recent photograph of the appli- 
cant, should be lodged with the Agent General for 
New South Wales, 56, Strand, London, W.C.2, 
and a copy of the application should be forwarded 
by air mail in an envelope marked “ University 
Appointment,” to the Bursar, The University of 
New South Wales, Box 1, Post Office, Kensington, 
New South Wales, Australia, not later than 31st May, 
1959 E5608 





LONDON COUNTY COUNCIL 


WESTMINSTER TECHNICAL COLLEGE, 
VINCENT SQUARE, S.W.! 


STAFF REQUIRED 





Staff required, Ist September, 1959, for expanding 
and reorganised departments. 

DEPARTMENT OF CIVIL ENGINEERING 

1. SENIOR LECTURER. Subjects to include 
Strength and Properties of Materials and Engineering 
Metallurgy 

2, TWO LECTURERS : (a) subjects to include 
Soil Mechanics and Hydraulics; knowledge of 
Engineering Geology an advantage. (b) Main sub- 
ject Principles of Electricity. 

DEPARTMENT OF MECHANICAL AND GAS 
ENGINEERING : 

3. TWO LECTURERS. Mechanical Engineering 
subjects. In one case, knowledge of Mechanics of 
Fluids an advantage. 

4. LECTURER IN MATHEMATICS ; respons- 
ible for Mathematics throughout Collen. 

5. LECTURER IN APPLIED CHEMISTRY 
(some Physical Chemistry). Experience in Gas 
Engineering Industry an advantage. 

_ 6. ASSISTANT, Grade B. Mechanical Engineer- 
ing subjects with Engineering Drawing. 

For Post 1, Graduate with considerable industrial 
and full-time teaching experience required. 

For Posts 2, 3 and 5, Graduate or equivalent 
qualifications required, plus industrial and teaching 
a ss oe G 4 

or Post 4, Graduates with teaching experience an 
ne engineering or scienti background 
‘ecquired,. 
For Post 6, H.N.C. minimum qualification ; 
ir iustrial experience in both Mechanical and Struc- 
Engineering Drawing Office required. 
jlary scales : 
Post 1, £1417 10s. by £52 10s. to £1627 10s. 
Posts 2, 3, 4 and 5, £1260 by £31 10s. to £1417 10s. 
‘ost 6: £682 10s. by £26 Ss. to £1076 Ss. ; 
additions for qualifications and training. 
Increments within the scale for experience. 
London Allowance, £37 16s., or £50 8s., 
accorcing to age, for all posts, 
‘tion forms obtainable from. the Secretary 
lege, to be returned by 13th May. (888) 
E5632 


PUBLIC APPOINTMENTS 





WORCESTERSHIRE EDUCATION 
COMMITTEE 





COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 





APPOINTMENTS 





Applications are invited from suitably qualified 
persons for the following full-time appointments. 
These posts are additional to the present establish- 
ment and have been created as a-result of the con- 
tinued growth of the College. 

ENGINEERING DEPARTMENT 

1. LECTURER, to teach Automobile Engineering 
up to post H.N.C. level. 

2. LECTURER IN MANAGEMENT STUDIES, 
with special reference to Sales and Workshop 
Organisation and Administration. 

Both of the above posts offer the opportunity to 
be associated with the development of Automobile 
Engineering and Commercial Apprenticeship Sand- 
wich Courses and wide industrial experience on the 
manufacturing or managerial side of the Automobile 
Industry would be an added qualification. : 
3. ASSISTANT. Grade B, to teach Electrical Engi- 

neering in Electrical Trades and Mechanical 

Engineering Courses ; Principles of Electricity is 

offered as an endorsement su! in the O.N.C. 


courses. 
. ASSISTANT, Grade A, to teach Mathematics 
and Science in the full-time pre-apprenticeship 


— 


courses. 
ASSISTANT, Grade A, to teach Machine Shop 
Practice ; previous teaching experience is not 
necessary for this post but a sound background is 
essential. 

Burnham Technical Salary Scales. ss 
Application forms may be obtained from the Chief 
Education Officer (S/J), County Education Office, 
Castle Street, Worcester, on receipt of stamped, 
addressed foolscap envelope. (N.290). E5634 


bad 





UNIVERSITY OF SYDNEY 


SENIOR FELLOWSHIP IN 
COMMUNICATIONS ENGINEERING 








Applications are invited for the above position 
within the Department of Electrical Engineering. 
The successful applicant will be expected to take 
part in research in radio propagation and communi- 
cations under the sponsorship of the Radio Research 
Board. He will also be expected to undertake a 
limited amount of teaching of senior students. An 
Honours Degree in Physics or Engineering is required, 
together with some experience in radio research. 
The appointment will be fur a period of three years 
in the first instance, but it is not intended that the 
programme of research should be limited to that 
period, which may be extended if warranted by con- 
ditions at the time. ; 

The salary will be within the range £A2000- 
£42500 per annum, depending on the qualifications 
and experience of the successful Oy eee In 
addition, a cost-of-living adjustment will be paid. 

Further particulars and information as to the 
method of application should be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
W.C.1. 

Applications close, in Australia and London, on 
13th June, 1959. E5633 








WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 


DEPARTMENT OF ENGINEERING 





ASSISTANT LECTURER 





Applications are invited for the temporary post of 
ASS! TANT LECTURER (Grade B) in MECHA- 
NICAL ENGINEERING. Candidates should be 
qualified to teach Engineering Science to Marine 
Engineers preparing for Ministry of Transport 
examinations. 

Salary : £682 10s. to £1076 5s. per annum, plus 
training and graduate (or equivalent) allowance, where 
applicable. Starting salary depends on previous 
experience. Ks. 

Further particulars and form of application, which 
should be returned as soon as possible, may 
obtained from the Principal, at the College, Cathays 


Park, Cardiff. OBERT E. PRESSWOOD, 
Clerk to the Governors. 
ber ha | E5635 


PUBLIC APPOINTMENTS 
ESSEX EDUCATION COMMITTEE 





SOUTH-EAST ESSEX TECHNICAL 
COLLEGE, 
LONGBRIDGE ROAD, DAGENHAM 





LECTURER 





Applications are invited from suitably qualified 
persons for the following post : 

Required in September :— 

LECTURER IN ELECTRICAL ENGINEER- 
ING, to lecture to H.N.C. level in Electrical subiects 
and in ADVANCED ELECTRICAL ENGINEER- 
ING and ELECTRICAL MACHINES or ELEC- 
TRICITY SUPPLY for the 1.E.E. Part Tf Examina- 
tion. Candidates should have a Degree or at least 
be Corporate Members of the Institution of Electrical 
Engineers, and have had teaching as well as industrial 


experience. 

Salary : £1200 by £30 to £1350 per annum, plus a 
5 per cent. increase and London allowance. 

Details and forms (stamped, addressed foolscap 
envelope) from the Clerk to the Governors at the 
College. Closing date, 15th May. E5643 





THE POLYTECHNIC, 
309, REGENT STREET, W.! 
CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 


RESEARCH ASSISTANT 





A vacancy exists for a young graduate as 
RESEARCH ASSISTANT to work on various 
aspects of mathematical measuring instruments. An 
interest in precision measurement and good practical 
ability is needed. The work could be submitted for a 
higher Degree. The appointment would include 
some assistant teaching and the total salary would be 
approximately £550 per annum. 

Application should be made by letter, giving details 
of education and experience, to the Head of the Civil 
and Mechanical Engineering Department. E5618 





BOURNEMOUTH EDUCATION 
COMMITTEE 
BOURNEMOUTH MUNICIPAL COLLEGE 
OF TECHNOLOGY AND COMMERCE 





MECHANICAL I NGINEERING 
DEPARTMENT 


Required for Ist September, 1959, ASSISTANT, 
Grade “ B” to teach Workshop Practice, Workshop 
Technology, Science and Calculations to students in 
City and Guilds of London Institute Craft Courses. 

Applicants should have suitable teaching and 
industrial experience and hold a Full Technological 
Certificate in Machine Shop Engineering, or equiva- 
lent qualification. 

Salary according to the Burnham Technical Scale, 
viz., £682 10s. by £26 5s. to £1076 Ss., with additions 
for training, qualifications and experience. 

Further particulars and application forms obtain- 
able from W. R. Smedley, Chief Education Officer, 
Town Hall, Bournemouth. E5629 








ROYAL AIRCRAFT 
ESTABLISHMENT TECHNICAL 
COLLEGE, 
FARNBORO UGH, HANTS. 





ASSISTANT LECTURER 





Applications invited for post of ASSISTANT 
LECTURER (B) IN ENGINEERING, to teach 
general engineering subjects throughout the College 
in courses leading to Dip. Tech., O.N.C., H.N.C. 
and C. and G. qualifications. 

University Degree, or equivalent, and preferably 
some teaching and/or industrial experience, required. 

Burnham le for Technical Colleges, £650 by 
£25 to £1025, plus 5 per cent (men) and allowances 
for training and qualifications. Commencing salary 
according to experience. Teachers’ Superannuation 
Acts. 

Application forms from Principal of College for 
return within 14 days E5667 


PUBLIC APPOINTMENTS 





UNIVERSITY OF ADELAIDE 
LECTURERS 





Applications are invited for the fi i 
appointments in the Faculty of Fn cp ss 
LECTURER IN CHEMICAL ENGINEERING 
LECTURER IN CIVIL ENGINEERING. . 
a IN ELECTRICAL ENGINEER- 


ING. 
SENIOR LECTURER OR LECTURER IN 
MECHANICAL ENGINEER 

SALARY SCALES : — 

Senior Lecturer : £42100-£A80-£A2500 p.a. 

__ Lecturer : £A1500-£A80-£A 2060 p.a. 
with provision for superannuation on the F.S.S.U. 
basis. The initial salary is fixed within the scale in 
relation to the successful candidates’ qualifications 
and experience. 

GENERAL TERMS OF APPOINTMENT and 
statements about the posts may be had from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, Londo 
W.C.1. The University Calendar may be consul 
in the Library of any University which is a member 
aos oe ae further aeemaien about the 

y or about any t wi i 
on request to the hm hogy — 
_ APPLICATIONS, in duplicate and giving the 
information specified in the last Paragraph of the 
general terms of appointment, should reach the 
Registrar, University of Adelaide, South Australia, 
not later than May 31, 1959. E5664 





WARRINGTON EDUCATION 
COMMITTEE 


———— 


TECHNICAL COLLEGE 





APPOINTMENTS 





Required for Ist September, 1959 : 

ASSISTANT, Grade A, IN MECHANICAL 
ENGINEERING, to teach subjects either in the 
National Certificate Course or in the City and 
Guilds Machine Shop Engineering Course. 

ASSISTANT, Grade A, IN ENGLISH, to teach 
mainly in the professional, commercial and secre- 
—_ age be 

Salary wi according to Burnham i 
£498 15s. by £26 Ss. to £945 per annum, we yey Foe 
for approved qualifications and training. Approved 
— experience qualifies for increments on the 
scale. 

Application forms and further particul 
obtained from the Chief Béucation Ofer Bénnxinn 
Office, Sankey Street, Warrington, upon receipt of a 
stamped, addressed foolscap envelope, and should be 
returned as soon as possible. E5672 





UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 








LECTURER 





Applications are invited for the t of LEC- 
TURER IN ELECTRICAL ENGINEERING fies 
Ist October, 1959. Candidates should have, pre- 
ferably, an interest and experience in the field of 
ae Ce — according to qualifica- 
ions and age, in ran: 900- £1650, i F 
allowances and FSS. a amet 

Applications (three copies), with the names of 
three referees, should be sent before ist June, 1959, 
to the Deputy Registrar, The University, Birmingham, 
15, from whom further particulars can be obtained. 

E5649 


WOOLWICH POLYTECHNIC, 
LONDON, S.E.18 


—_—_— 


SENIOR LECTURER 








Applications invited for SENIOR LE 
IN ELECTRICAL ENGINEERING ; ace 
high academic qualifications and industrial experience 
and an interest in power and machines ; oppor- 
“Taras, teed 

Salary scale : y £50 to £1550 
cent.), with London Allowance of £36 ee thee 
5 per cent.). 

Particulars and application form fi 


Governors, to be returned by 16th May, 1959, 2 


Classified Advts. continued on page 104 
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104 
PUBLIC APPOINTMENTS 


COUNTY BOROUGH OF EAST 
HAM EDUCATION COMMITTEE 


EAST HAM TECHNICAL COLLEGE 


DEPARTMENT OF ENGINEERING 


Applications are invited for the following posts:- 
(a) LECTURER IN MECHANICAL ENGI 
NEERING. 
Applicants should be graduates or hold a 
graduate equivalent, and have had suitable 
industrial and teaching experience. 
(b) ASSISTANT, Grade “ B,” to teach Mathe- 
matics. 
Applicants should hold graduate qualifications 
(c) ASSISTANT, Grade “ A,”’ to teach Mechanical 
Engineering subjects. 

(d) ASSISTANT, Grade “ A,” to teach Fabrica- 
tion of Steelwork and ancillary subjects. 
The applicants for the Grade “ A” posts should 

have had suitable industrial or teaching experience 
BURNHAM SALARY SCALES :— 
Lecturer : £1260 by £31 10s. to £1417 10s. 
Assistant, Grade ““B”: £682 10s. by £26 Ss 
to £1076 5s. 
Assistant, Grade “ A” : £498 15s. by £26 5s. to 
£945 


Plus London Allowance of £37 i6s. or £50 8s. and 
appropriate allowances for qualifications, training 
and previous experience. 

Forms of application (returnable by 14th May 
1959) and further particulars from Chief Education 
Officer, Town Hall Annexe, Barking Road, East 
Ham, London, E.6. E5660 





WELSH COLLEGE OF ADVANCED 
TECHNOLOGY, 
CATHAYS PARK, CARDIFF 


A. HARVEY, Ph.D., B.Sc., F.Inst.P 


SENIOR LECTURER 


Principal : 





Applications are invited for the post of :— 
SENIOR LECTURER IN PRODUCTION ENGI- 

NEERING. 

Salary : £1417 10s, to £1627 10s. per annum. 

Applicants should be at least Corporate Members 
of the Institution of Mechanical Engineers and of 
the Institution of Production Engineers, and have 
had substantial industrial experience. 

Further particulars and form of application, which 
should be returned not later than Friday, 1Sth May, 
may be obtained from the Principal. 

ROBERT E. PRESSWOOD, 
Clerk to the Governors 
City Hall, 


Cardiff. E5666 





BRITANNIA ROYAL NAVAL 
COLLEGE 


DIRECTOR OF STUDIES 


Applications are invited from men with high 
Honours Degree in Mathematics or Science or 
Engineering, or in subjects which include Mathe- 
matics, Physics or Mechanics. Teaching experience 
in a university, or in a senior academic posi elsewhere 
is essential. The salary is £2750; deductions are 
made for a house, which is provided, fuel and light. 
The new Director should be able to take up duty not 
later than January, 1960. 

Application forms obtainable from Civil Service 
Commission, Burlington Gardens, London, W.1, 
by quoting 4977/59, must be returned by 29th May, 
1959. E5640 





TRENT RIVER BOARD 


APPOINTMENT OF LAND SURVEYOR 





Applications are invited for the appointment of 
LAND SURVEYOR in the Board's Divisional Office 
at Colwick, Nottingham. Salary within A.P.T. 
Grades I-11] (£610-£1065) of the National Scheme of 
Conditions of Service, according to qualifications 
and experience, but the commencing salary will not 
exceed £765. The appointment will be subject to the 
Local Government Superannuation Acts. 

The successful applicant will be mainly employed 
in taking cross-sections of rivers and general topo- 
graphical surveys. 

The car allowance for this appointment will be on 
the “ Essential User” scale and it is the Board's 
usual practice to operate the Assisted Car Purchase 
Scheme. 

Applications, with full particulars, including copies 
of testimonials or names of at least two referees, 
must reach the Engineer to the Board, P.O. Box 
No. 74, 206, Derby Road, Nottingham, not later than 


28th May, 1959. 
IAN DRUMMOND, 
E5663 Clerk of the Board 





KING’S LYNN AREA HOSPITALS 
MANAGEMENT COMMITTEE 





SUPERINTENDENT ENGINEER 





SUPERINTENDENT ENGINEER required, 
who will be responsible for the satisfactory operation, 
maintenance and co-ordination of the Engineering 
Services and activities, both mechanical and electrical, 
of the Group of Hospitals ; supervision of engineer- 
ing maintenance works and the keeping of all neces- 
sary records, &c. Applicants should be aualified in 
accordance with Ministry of Health requirements 
Salary : £825 by £25 (3) by £30 (2) to £960. : 

Applications, stating age and giving details of 
qualifications and experience, together with names 
and addresses of two referees, to be received by the 
Group Secretary, St. James's Hospital, Extons Road, 
King’s Lynn, not later than 23rd May, 1959. E5671 


THE 
PUBLIC APPOINTMENTS 





GENERAL HOSPITAL, 
ROCHFORD, ESSEX 


SENIOR ENGINEER 


Applications are invited for the post of SENIOR 
ENGINEER at the above Hospital, under the direc- 
tion of the Superintendent Engineer. Salary in 
accordance with the Whitley Council Professional 
and Technical Council “ B,” viz. : £770 by £25 (1) 
by £30 (4) to £915. The appointment is subject to 
National Health Service (Superannuation) Regula- 
tions, 1950. The successful candidate will be required 
to pass satisfactorily a medical examination and will 
be required to act as Deputy to the Superintendent 
Engineer covering all the hospitals in the Group. 

Candidates must have served a recognised engi- 
neering apprenticeship and hold one of the following 
qualifications : 

Ministry of Transport and Civil Aviation (ex- 
Board of Trade) First Class Certificate of Com- 
petency in Marine Engineering. 

Ministry. of Transport and Civil Aviation Certi- 
ficate of Service as First Class Engineer. 

City and Guilds Full Technological Certificate 
in Plant Engineering (First Class). 

Experience in the maintenance and operation of 
Steam and Diesel Power Plant, generating Alternat- 
ing Current Electricity will be an advantage. 

A semi-detached house is available for which a 
rent will be charged. 

Applications, stating age, education, profes- 
sional training, qualifications and experience, 
accompanied by copies only of two recent testimonials 
and the names and addresses of two professional 
referees, to be sent to the undersigned at the Manage- 
ment Committee Offices, General Hospital, Roch- 
ford, Essex, by 23rd May, 1959. 

J. C. FIELD, 


E5639 Secretary. 





KINGSTON GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


GROUP TECHNICAL ASSISTANT 








Applications are invited for the appointment of 
GROUP TECHNICAL ASSISTANT, to act as 
Deputy to the Superintendent Engineer, who is 
responsible for the engineering and building services 
to a Group of ten hospitals and units. This appoint- 
ment calls for a knowledge of building construction 
and its associated heating and electrical services and 
also experience in property maintenance and decora- 
tion. The applicant will also be required to prepare 
engineering and building drawings and plans of 
small projects and also schedules and specifications 
of works with costing and estimates. The appoint- 
ment is subject to the National Health Service 
Superannuation Regulations. 

Salary scale : £795 by £25 (3) by £30 (2) to £930 
per annum, plus London Weighting (£30 to £40 per 
annum). 

Applications, stating age, qualifications and 
previous experience, together with names of two 
referees, should be sent as soon as possible to the 
Group Secretary, Kingston Group Hospital Man- 
agement Committee, 35, Coombe Road, Kingston- 
upon-Thames, Surrey. E5605 





ST. DAVID’S HOSPITAL, 
CARMARTHEN 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at St. David's 
Hospital, Carmarthen (1016 beds). 

Applicants must have served a recognised engineer- 
ing apprenticeship and have a sound knowledge and 
experience of steam boiler plants and auxiliaries, 
heating and domestic hot water apparatus and 
electrical installations. 

_ Candidates should possess the Ordinary Engineering 

Certificates in Mechanical Engineering (including 
heat engines and the principles of electricity), or an 
equivalent qualification. 

Salary and conditions of service for this post, 
which is superannuable, will be in accordance with 
the Whitley Council recommendations, £605 by 
£25 (3) by £30 (2) to £740 per annum. 

The successful candidate will be required to reside 
near the hospital. Unfurnished flat available. 

Applications, giving details of age, qualifications 
and experience, and quoting the names and addresses 
of three referees who can testify to professional 
ability, should be forwarded to the Secretary, St. 
David's Hospital, Carmarthen, by 25th May. E5607 





BOROUGH OF WATFORD 





DEPUTY WATER ENGINEER AND 
MANAGER 
GRADE A.P.T. V (£1220-£1375) 





Applications for the above appointment are invited 
from suitably experienced and qualified engineers. 
An “ essential user's” car allowance will be payable, 
and it is thought that housing accommodation may 
be available for the successful candidate, if required. 

The appointment will be subject to the Local 
Government Superannuation Acts and to the passing 
of a medical examination. Further particulars of the 
appointment and details of the Watford Water Under- 
taking may be obtained from the Water Engineer and 
Manager, Town Halli, Watford. Closing date for 
applications 9th May, 1959. 

GORDON H. HALL, 


Town Hall, Town Clerk. 
Watford, 
17th April, 1959, ES598 





BOROUGH OF EALING 





ENGINEER FOREMAN 





ENGINEER FOREMAN, Misc. VI (£715-£775 
inclusive). Salary under review. 

Skilled engineering fitter, experienced in steam and 
oil-fired boilers, automatic stokers, kitchen machinery 
and machine tool repairs. —Full particulars and appli- 
cation form from Borough Surveyor, Town Hall, 
Ealing, W.5. Closing date 11th May, 1959. E5594 





ENGINEER 


PUBLIC APPOINTMENTS 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


ELECTRICAL, MECHANICAL AND 
HEATING AND VENTILATING 
ENGINEERS 


Applications are invited from suitably qualified 
persons for the following permanent pensionable 
appointments on the staff of the Regional Engineer. 

1. ASSISTANT ENGINEERS—ELECTRICAL, 

MECHANICAL AND HEATING AND 
VENTILATING (Ref. 720). 

Applicants should be at least G.I.Mech.E., 
G.LE.E., or A.M.I.H. and V.E., and have passed 
the appropriate Institution examinations, be experi- 
enced in the preparation of drawings and specifica- 
tions and the conducting of site surveys in connection 
with mechanical eng: ing, electrical engineering or 
heating and aot schemes. 

Salary scale : £730 by £25 (2) by £30 (2) by £35 (5) 
by £40 (1) to £1055, plus £20 to £50 London 
weighting. 

2. ENGINEERING ASSISTANTS, GRADE I— 

ELECTRICAL, MECHANICAL AND HEAT- 
ING AND VENTILATING (Ref. 721). 

Applicants must have H.N.C. or other approved 
qualification in appropriate engineering ar 

Salary scale : £680 (at age 23) by £25 (3) by £30(1) 
by £35 (4) by £40 (2) to £1005, plus £20 to £50 


London weighiing. 

3. ENGINEERING ASSISTANTS, GRADE II 
—ELECTRICAL, MECHANICAL AND 
HEATING AND VENTILATING (Ref. 722). 

Applicants must have O.N.C. or other approved 

qualifieation in appropriate engineering subjects. 

Salary scale : £545 (age 21) by £20 (3) by £25 (4) 

by £30 (2) to £765, plus £20 to £30 London weighting. 

Starting salaries in all grades may be above 

minimum having regard to relevant practical experi- 
ence. Whitley oumel conditions. Superannuable. 

Apply, stating which post and giving age, qualifica- 

tions (with dates) and experience, together with the 
names and addresses of two referees, to : Secretary, 
North West Metropolitan Regional Hospital Board, 
40, Eastbourne Terrace, London, W.2, by 11th May, 
quoting appropriate reference. 








SCOTTISH GAS BOARD 


GLASGOW AND WESTERN DIVISION 


DEPARTMENT OF PRODUCTION AND 
TECHNICAL SERVICES 


SENIOR MECHANICAL ENGINEER 


Applications are invited for the post of SENIOR 
MECHANICAL ENGINEER on the Staff of the 
Divisional Construction and Maintenance Engineer, 
at Head Office, Glasgow and Western Division. 

Candidates should be Corporate Members of the 
Institution of Mechanical Engineers or the Institution 
of Gas Engineers, or one of the other senior Engi- 
neering Institutions. They should have experience 
of controlling drawing-office staff, plant layout and 
the handling of mechanical engineering projects, 
both in the drawing-office and on site. nowledge 
of Gas Works or similar plant would be an advantage. 
The position offers scope for a keen and energetic 
Mechanical Engineer. 

The successful applicant will require to pass a 
medical examination. 

The post, which is pensionable, will be remunerated 
within Grade A.P.T. 12, Provincial A, £981-£1106 
per annum. 

Applications, marked “SME,” stating age and 
giving particulars of education, training, experience 
and qualifications, should be addressed to the 
Personnel Officer, Dept. E, 9, George Square, 
Glasgow, C.2, not later than 9th May, 1959. E5651 


GOVERNMENT OF HONG KONG 








PUBLIC WORKS DEPARTMENT 


ELECTRICAL ENGINEER 





Duties involve planning, estimating and erection 
of complete electrical installations in large buildings, 
hospitals, &c., including H.T. and L.T. switchboards, 
+ yearn lifts, pumps, electro-medical apparatus, 

c. 

Contract appointment for 3 years with prospects of 
permanent appointment. Salary: £1245-£2178, 
plus cost-of-living allowance. Gratuity of £37 10s. 
£62 10s. for each quarter, payable on satisfactory 
completion of contract. Quarters, if available, at 
low rent. Free passages. Generous home leave. 

Candidates must be A.M.ILE.E. and under 35 
years. 

Write, Director of Recruitment, Colonial Office, 
London, S.W.1, giving age, qualifications and 
experience, quoting BCD 112/51/012. ES611 





DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


MECHANICAL ENGINEERING RESEARCH 
LABORATORY, EAST KILBRIDE, 
GLASGOW 
ASSISTANT EXPERIMENTAL OFFICER 
METALLURGIST 





D.S.1.R. Mechanical Engineering Research Labora- 
tory, East Kilbride, Glasgow, requires ASSISTANT 
EXPERIMENTAL OFFICER METALLURGIST, 
with practical knowledge of metallographic tech- 
niques and preferably with experience of non-ferrous 
materials. Qualifications : G.C.E. “A” level in 
two Science or Mathematics subjects or equivalent. 
Over 22, Pass Degree, H.N.C. in Metallurgy or equi- 
valent generally expected. Salary range: £382 10s. 
to £830.—Forms from M.L.N.S., Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting reference F 34/9A E5621 


May I, 1959 
PUBLIC APPOINTMENTS 





GHANA PUBLIC SERVICE 
COMMISSION 





APPOINTMENTS 


ENGINEERS with recognised qualifications— 
B.Sc. (Eng.), plus 2 years’ post-qualification practica| 
experience or requisite qualification for Associate 
Membership of the appropriate Engineering Instity. 
tion—are required for the following appointments ; 


PUBLIC WORKS DEPARTMENT 

MECHANICAL ENGINEERS (ROADS) for 
the installation and maintenance of mobile plant, 
equipment and vehicles, general administration, 
supervision and administrative work connected with 
the mechanical branch of the Department. 

CIVIL ENGINEERS for planning, design and 
construction of trunk roads and the realignment and 
construction of existing roads and for other civil 
engineering projects. 

ENGINEER (HYDROLOGY) for collection of 
hydrological data on rivers, underground water, &&,, 
and investigation of water supplies, river surveys, 
installation and operation of river flow and level 


gauges. 
ENGINEER (WATER) for the management of 
urban water supplies, including the design and con- 
struction of all civil engineering work, pumping 
stations and machinery, &c., in connection with the 
collection, treatment and distribution of water 


MINISTRY OF HOUSING 
EXECUTIVE ENGINEER to advise on building 
designs and checking of designs submitted by 
statutory bodies under the Ministry and carry out 
experimental work in housing and research techniques 
and on building costs, &c. 


SOCIAL WELFARE AND COMMUNITY 
DEVELOPMENT 

EXECUTIVE ENGINEER to advise on and 
supervise the more difficult construction problems 
encountered by the Department's field technical staff 
and the Technical Field Units, in self-help construc- 
tion projects in rural areas ; and to train the lower- 
grade Technical Staff of the Department. 


RURAL WATER DEVELOPMENT 

MECHANICAL ENGINEER for all aspects of 
the administration, organisation and supervision of 
the mechanical repair and maintenance organisation 
dealing with road transport, heavy earth-moving 
equipment, general building and civil engineering 
construction plant, drilling equipment and static 
plant at waterworks. 

CIVIL ENGINEERS for waterworks construc- 
tion, operation and maintenance. 


GHANA RAILWAY 
DIESEL-ELECTRIC ENGINEER to be respon- 
sible for the running and workshop maintenance and 
repairs to diesel-electric engines. 
CIVIL ENGINEERS to be responsible for the 
maintenance of the track, bridges, buildings and 
other engineering works on a section of the railway. 


POSTS AND TELECOMMUNICATIONS 
DEPARTMENT 

ENGINEERS.—Chargeship of Telecommunica- 
tion Engineering District. Responsible for installa- 
tion and satisfactory maintenance by subordinate 
staff of overhead and underground telegraph and 
telephone lines ; telegraph apparatus including 
teleprinters, automatic and manual telephone 
exchanges, carrier telephone apparatus and V.F 
telegraph, railway block signalling and control 
apparatus ; transport, small petrol and diesel engine 
generators. 


Terms of Service: All appointments will be on 
contract/gratuity terms of three tours each of 15-18 
months. Contract salary in the range £1080-£2080 
per annum (consolidated), according to age, quali- 
fications and experience. Gratuity at rate of £12 10s. 
for each completed month of service. Secondment 
or pensionable terms may be arranged. Free first- 
class passages for officer, wife and up to three children 
under 18 years and in addition an education allowance 
for children when not resident in Ghana of £100 a 
child for up to 3 children under 18 years. Accom- 
modation at low rental. Interest-free advance for 
car and car maintenance allowance. Generous home 
leave on full pay. Income tax at low local rates. 

For further particulars and application form write, 
stating age, qualifications and experience, to THE 
DIRECTOR OF RECRUITMENT, GHANA 
HIGH COMMISSIONER'S OFFICE, 13, BEL- 
GRAVE SQUARE, LONDON, S.W.1. E5675 


REPUBLIC OF THE SUDAN 








MINISTRY OF AGRICULTURE 


APPOINTMENTS 


Applications are invited from those  suitaby 
qualified to fill the following vacancies in the Ministry 
of Agriculture, Sudan. 

(9), °° gametes ENGINEERS (Reference 


/405). 
0) MAIC AL ENGINEERS (Reference 
/430) 


(c) AGRICULTURAL ENGINEERING RE- 
SEARCH OFFICERS (Reference 4/405). 

Candidates for Post (a) should hold a B.Sc. Degree 
or its equivalent, and have had previous practical 
experience. Age 23-45 years. 

Post (b) :_ A.M.I.Mech.E., or a Degree exempting 
them from Parts A and B of the examination, and 
have served a ised apprenticeship and have 
sound knowledge of general mechanical engineering 
construction, operation and maintenance A 
knowledge of cotton ginning would also be an advan- 
tage. Age 35-45 years. 

Post (c): Qualifications as in (a) above. Age 
23-45 years. 

Candidates must be fully literate in Arabic of 
English. Appointment will be on contract for 4 
period of up to five years, in the salary range £S.!075- 
£S.1675, with bonus or £S.1146-£S.1786 without 
bonus. Commencing salary will be determined 
according to age, qualifications and experience 
variable cost-of-living allowance is payable and an 
initial outfit grant of £8.50 on appointment. Annual 
leave accrues at the rate of 7 days per month. For 
further information and application forms, write t© 
Sudan Embassy, Personnel Section, Cleveland Row, 
St. James’s, London, $.W.1, quoting the appropriate 
reference. P5624 
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PUBLIC APPOINTMENTS 


CIVIL SERVICE COMMISSION 
CIVIL ENGINEERS 
Fensionable posts for men and women, aged 25 


j 35 on Ist January, 1958 ; extension for 
~ ~y fh service, H. Oversea Civil Service, 


CITY OF BIRMINGHAM 
WATER DEPARTMENT 


ASSISTANT ENGINEER 





regular ’ G 
established civil service, and tem ry overn- 
service as Civil Engineer. idates must Applications tetted for eepdintaent of 


t : 4 . 
achieved Corporate Membership of Institution 


f Civil Engineers or passed examinations necessary 
for attaining Corporate Membership, Men’s starting 
salary from £780 to £1125. 

300. Promotion prospects. _ 
a" rite, Civil Service Commas, ad nrgy Audley 
street, London, W.1, for application form, quoting 
$64 58. E5668 


Assistant Engineer (A.M.L.C.E.), required in 
the Department's Ludlow Office, Shropshire 
initially for duties in connection with the 
laying of 60in. diameter main on the Elan 
Aqueduct and with the maintenance of the 
Aqueduct. The Engineer appointed would 
probably also be engaged upon the design 
and construction of works to develop a new 
source of supply. Waterworks experience 
desirable. House available. Salary within 
Grade A.P.T. 1V (£1065—£1220 per annum). 
Appvuintment permanent and pensionable— 
medical examination. Canvassing. dis- 
qualifies. Application forms from General 
Manager, Water Department, Council 
House, Birmingham, 3, returnable by 14th 
May, 1959. 


Maximum (London) 








MANCHESTER CORPORATION 
TRANSPORT DEPARTMENT 





QUALIFIED WORKS SUPERINTENDENT 


Qualified WORKS SUPERINTENDENT re- 
quired by Manchester Corporation Transport 
Department, to take charge, under the Works 
Manager, of the Department's Central Repair Works. 
Salary £1065/£1220. — : 

Forms of application and details returnable by 
Saturday, 9th May, 1959, obtainable from the 


General Manager, 55, Piccadilly, Manchester, 1. E5609 








determined at the time of the appointment. 


practice or other paid emplovment. 


applications is 20th May, 1959. 





METROPOLITAN WATER BOARD 


APPOINTMENT OF DEPUTY CHIEF ENGINEER 


The Metropolitan Water Board invite applications for the position of Deputy Chief Engineer 
to the Board, at a salary of £2675 by £125 to £3300 per annum. The commencing salary to be 


Candidates must be Corporate Members of the Institution of Civil Engineers. The appointm._nt 
will be held during the pleasure of the Board, and the successful candidate wil! be required to give 
his whole time to the service of the Board and must not engage directly or indirectly in private 


Forms of application, which must be completed by the candidates, and which contain further 
particulars of the appointment, may be obtained from the undersigned. The closing date for 


Canvassing is strictly prohibited and will disqualify candidates. 


New River Head, Rosebery Avenue, London, E.C.1. 


S. D. ASKEW, Clerk of the Board. 


E5647 








E5652 








BOOKS and PUBLICATIONS 
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DESIGN of LAND DRAINAGE WORKS 
By R. B. THORN, B.Sc., and ASSOCIATES 35s. 


This is a handbook on detailed design for everyday use by both the 
experienced designer and the newly graduated engineer faced with his 
first design problems. The works dealt with are those carried out by 
River, Conservancy, Catchment and Drainage Boards and by similar 
authorities such as Irrigation and Drainage Departments. 

The papers, selected from the Proceedings of the Institution of Civil 
Engineers, the Institution of Water Engineers and from technical journals, 
have been revised and where necessary brought up-to-date by authors 
who are all experienced engineers of the highest standing. 


The Structure & Properties of 
POROUS MATERIALS 
Edited by D. H. EVERETT and F. S. STONE 
University of Bristol 60s. 


The subject of porosity has long been one which has attracted the atten- 
tion of scientists trained in different disciplines, but few attempts have 
been made to bring together at one time those interested in the many 
fundamental and practical aspects of the subject. The 1958 Colston 
Symposium, held at the University of Bristol, provided such a forum, 
and this volume provides a detailed record of the proceedings. 


Mechanical Properties of 
NON-METALLIC BRITTLE MATERIALS 
Editor: W. H. WALTON, B.Sc., F.Inst.P. 90s. 


Proceedings of the 1958 London Conference organized by the Mining 
Research Establishment of the National Coal Board in consultation 
with the Building Research Station (D.S.LR.). With metals, and to a 
lesser extent with fibres and rubbers, the detailed examination of the 
properties of these solids by improved techniques and the development 
of quantitative theories to account for the properties on the basis of 
atomic and molecular models has transformed the subject beyond 
recognition. Brittle materials have lain outside these developments and 
have not attracted anything like the same attention, hence the necessity 
for holding this conference and the publication of the papers read and 
the discussions ensuing from them. 


Butterworths Scientific Publications 


© @ @ @ © ©88 Kingsway, London, W.C.2® @®@ @ @ 























JUST PUBLISHED — 


“A complete library in two volumes .. .” 


KEMPE?’ 


1959 Edition price 82/6 (plus postage 2/6) 


from technical booksellers or direct from the publishers 


“Sempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 


rm oe a ——— --_ _ __________— 


ENGINEERS _ Edited under the direction of 
YEAR-BOOK _ the Editor of “ The Engineer” 
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TENDERS 











MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 
PEDESTRIAN SUBWAYS UNDER 
THE BATH ROAD AT CRANFORD, 
MIDDLESEX 





The Minister of Transport and Civil Aviation 
invites TENDERS for the CONSTRUCTION in 
open excavation of THREE PEDESTRIAN SUB- 
WAYS in reinforced concrete across the Bath Road 
at Cranford, adjacent to High Street, The Avenue 
and Parkway. The works include reinforced concrete 
ramps and stairways, asphalt waterproofing, wall 
tiling, steel railings, drainage and lighting and the 
diversion of existing sewers. 

Tenderers may be required to provide evidence 
that they have executed works of a comparable 
nature. 

Contract documents may be obtained, on and 
after Monday, I!th May, 1959, from the Consulting 
Engineer, Mr. Harry Brompton, M.1L.C.E., 7, Hobart 
Place, Westminster, $.W.1, on payment of a deposit 
of £10 (Ten Pounds) by cheque or draft made payable 
to the order of the Minister of Transport and Civil 
Aviation. The deposit will be returned if a bona 
fide Tender is submitted and not subsequently with- 
drawn. Prospective Tenderers may inspect contract 
documents and drawings on or after 11th May, 1959, 
by appointment, at the offices of the Consulting 
Engineer. 

Tenders should be sent in a sealed registered 
envelope marked “‘ Tender for Pedestrian Subways, 
Cranford,” addressed to the Assistant Secretary, 
Highways Management and Services Division, 
Ministry of Transport and Civil Aviation, 21/37, 
Hereford Road, London, W.2, to arrive not later 
than 4 p.m. on Monday, 15th June, 1959. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

A. H. M. IRWIN, 


E5625 An Assistant Secretary. 





CITY OF NOTTINGHAM 


WATER DEPARTMENT 





ANNUAL CONTRACTS—1959-60 





CAST IRON PIPES—Classes ““C” and “D”™ 
(including ordinary sand cast, sand spun and 
spun iron). 

SPECIAL CASTINGS up to and including 6in.— 
Class “ CD.” 

SPECIAL CASTINGS over 6in.—Class “ CD.” 

IRREGULAR SPECIAL CASTINGS—Class 
“CD.” 


MISCELLANEOUS IRON CASTINGS. 
HYDRANTS AND SLUICE VALVES. 
GUN METAL FITTINGS. 

The Nottingham Corporation invite TENDERS 
for the SUPPLY of the above STORES and 
MATERIALS, for the 12 months ending 30th June, 
1960. 

Copy of the general conditions, specifications, 
forms of Tender, &c., for any of the contracts above- 
mentioned will be forwarded on application to 
Mr. B. W. Davies, Engineer and General Manager, 
Water Department, Castle Boulevard. Nottingham. 

Tenders to be sent to me in the envelope provided 
not later than Noon on Friday, the 15th May, 


T. J. OWEN, 
Guildhall, Town Clerk. 
E5644 


Nottingham. 





INDIA STORE DEPARTMENT 





CAPSTAN LATHES 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 

CAPSTAN LATHES for chuck and barwork of 
thin. capacity ; height of centres 64in.—4 off. 

Please quote reference No. 20009/BMB/HAL. 

The Tender forms, with schedules and specifica- 
tions, which are returnable on Monday, Ist June, 
1959, may be obtained from the above office (C.D.N. 
Branch) on payment of a fee (which is not refundable) 
of Ten Shillings for each Tender.—Applications for 
Tenders should clearly state the reference number of 
the Tender required. E5615 





TENDERS 











MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 





STAINES BY-PASS—TRUNK ROAD A.30 





CONSTRUCTION OF NEW BRIDGE OVER 
RIVER THAMES NEAR BELL WEIR 





_ The Minister of Transport and Civil Aviation 
invites TENDERS for the CONSTRUCTION of 
BELL WEIR BRIDGE and the associated RIVER 
“aE WORKS and FLOOD RELIEF 


K 

The Bridge will span the River Thames approxi- 
mately 1 mile West of Staines and will comprise a 
steel and reinforced concrete arch structure on reine 
forced concrete foundations and faced with brick 
and Portland Stone. The river Protection works 
will include anchored steel sheet Piling capped with 
reinforced concrete and concrete steppings to embank- 
ments. The flood relief works will include a pre- 
stressed concrete footbridge in the South towpath. 

Contract documents may be obtained from the 
Consulting Engineers, Messrs. C. W. Glover and 
Partners, Francis House, Francis Street, London, 
S.W.1, on and after the Ist May, 1959, on payment 
of a deposit of £25, by cheque or draft made payable 
to the order of the Minister of Transport and Civil 
Aviation. The deposit will be returned if a bona-fide 
Tender is submitted and not subsequently withdrawn. 
Prospective Tenderers may inspect contract docu- 
ments and drawings on or after the Ist May, 1959, 
between the hours of 10 a.m. and 4 p.m., Monday to 
Friday, each week, at the offices of the Consultin 
Engineers. Tenders should be sent in a sealed, 
registered envelope clearly marked “ Tender for 
Bell Weir Bridge,” addressed to the Assistant Secre- 
tary, Highways Management and Services Division, 
Ministry of Transport and Civil Aviation, 21/37, 
Hereford Road, London, W.2. to arrive not later 
than 4 p.m. on Tuesday, 16th June, 1959. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

A. H. M. IRWIN, 


E5626 An Assistant Secretary. 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 





OXFORD WESTERN BY-PASS 





MILL STREAM WEIR 





TENDERS are invited for the CONSTRUCTION 
of a new OVERSPILL WEIR at Wolvercote Mill, 
Oxford, including steel sheet piling, reinforced 
concrete work, and new radial gates to be supplied 
by nominated sub-contractor and ancillary works. 

Contract documents may be obtained from the 
Minister’s Consulting Engineers, Messrs. Griffin, 
Smith and Partners, Westland House, Curzon Street, 
London, W.1, on payment of a deposit of £10. The 
deposit will be returned if a bona fide Tender is 
received and not subsequently withdrawn. The 
contract documents and drawings may be inspected 
at the offices of the Consulting Engineers Pefore 
payment of the deposit. 

Tenders should be sent in a sealed, registered 
envelope, marked “‘ Tender for Mill Stream Weir,” 
addressed to the Assistant Secretary, Highways 
Management and ices Division, Ministry of 
Transport and Civil Aviation, 21/37, Hereford Road, 
London, W.2, to arrive not later than 4 p.m. on 
Thursday, 28th May, 1959. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

A. H. M. IRWIN, 


E5641 An Assistant Secretary. 








EDUCATIONAL 


AUTOMATION.~AUTHORITATIVE 
COURSES are now availab'e in Digital and Analogue 
Comput hnology. Applied Electronics, Data 
Proce,sing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syliabuses 
and prospectus sent on request.—Write (Dept. S.E.8), 
E.M.1. Institute School of Electronics, College House, 
Kensington, London, W.8. Ei45 & 


Classified Advts. continued on page 106 
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EDUCATIONAL 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


Department of Electrical Engineering 
A Special Short Course 
on 
CONTROL OF 
TOOLS 


will be held on 
FRIDAY, 22nd MAY, and 
SATURDAY, 23rd MAY, 1959 
Fee for the Course ; £2 5s. Od. 

Further particulars of the Course and application 
form may be obtained from The Registrar, Institute 
of Technology, Bradford, 7. (Telephone : Bradford 
28837.) E5613 & 


ELECTRONIC MACHINE 





UNIVERSITY OF BIRMINGHAM 


POSTGRADUATE COURSE IN THE 
MECHANICAL WORKING OF METALS 


A COURSE OF POSTGRADUATE TRAINING 
in the theory and practice of the Mechanical Work- 
ing of Metals begins in the Department of Industrial 
Metallurgy on the Sth October, 1959, and will be 
completed in three terms 

The Course is open to men holding Degrees or 
equivalent qualifications in Metallurgy, Physics or 
Engineering, and it will lead to a Diploma or to the 
Degree of M.Sc. The inclusive fee for the Course ts 
£81, and in suitable cases maintenance allowances 
may be given.—Full particulars may be obtained from 
the Registrar, The University, Edgbaston, Birming- 
ham, 1 E5622 + 





TECHNICAL HOME STUDY 


COURSES 


For A.M.L.Mech.E 

A.M.1.Chem.E., A.M.1.M.L, 

A.F.R.AeS., C. & G., & 
OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
biveprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT'S LANE, LONDON, W.8 
E102 & 





A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London W.8. E146 





SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
A PROGRESSIVE ENGINEERING COM- 
PANY in the Victoria area of London requires a 
DRAUGHTSMAN for a responsible post in small 
Drawing-Office. This post offers good prospects and 
an attractive salary to a man with general engineering 
experience. Five-day week and pension scheme in 
operation.—Please send details of experience to The 
Chief Draughtsman, THE WELLMAN BIBBY CO., 
LTD. ARTILLERY HOUSE, ARTILLERY 
ROW, LONDON, S.W.1. E5539 a 


A WELL-KNOWN COMPANY IN _ BIR- 
MINGHAM HAVE A VACANCY for a MAN- 
AGER to assume responsibility of running a plant 
to produce cold flow forgings. The position offers 
excellent prospects to a first-class man possessing 
real practical knowledge, managerial ability and 
drive. Salary will be in accordance with qualifica- 
tions and experience. Applicants must give full 
particulars of age, training, experience and salary 
expected.—BOX No. E2377, “ The Engineer.” A 


AN EXECUTIVE ENGINEER 


will shortly be appointed by F. Perkins Limited, 
Peterborough. This is a new appointment, and 
the successful applicant will be responsible to 
the Chief Applications Engineer for the detailed 
control of the drawing-office concerned with the 
aspects of diesel engine installation. 

He will act as Deputy to the Chief Applica- 
tions Engineer and will be expected to create a 
central technical office. He should have served 
a recognised engineering apprenticeship and 
will preferably have an Engineering Degree or 
be a Corporate Member of I.Mech.E. He 
should also be fully conversant with the design 
and application of high-speed diesel engines 
and have had extensive supervisory drawing- 
office experience. 

The salary, which will be commensurate with 
experience, is expected to be in the region of 
£1500 per annum. Assistance with house 
purchase available. Staff pension scheme. 5- 
day week. Canteen.—Applications, which will 
be treated in strict confidence, should state age, 
qualifications and present salary, and should be 
forwarded to Deputy Manager, Personnel 
Department, F. Perkins Limited, pear. 

5654 A 


ASSISTANT TECHNICAL ENGINEER 
(ELECTRICAL) required for iron and steel works, 


age 25-35. Broad practical training and experience 
in heavy industry desirable, with H.N.C. as minimum 
technical ualification.—Applications to Works 
Manager, GUEST KEEN IRON AND STEEL 


ESS62 a 





THE 
SITUATIONS VACANT 





8.8.C. INVITES APPLICATIONS FOR THE 
POST OF ASSISTANT HOUSE SERVICES 
ENGINEER (Sound), Sound Broadcasting Engineer- 
ing Department, based London. The successful 
candidate will be required to give general assistance 
to the House Services Engineer (Sound) and to act 
as his Deputy. Applicants must have had practical 
training and considerable experience in the operation 
of electric power plant, heating and ventilation 
plants and other domestic services, and in organising 
the activities of a large number of manual staff. 
Starting salary £970 per annum, rising by annual 
increments to £1340 per annum.—Application forms 
may be obtained from Engineering Recruitment 
Officer, Broadcasting House, London, W.1, quoting 
reference : E.428 2 


-Eng ES662 a 
BROWN AND POLSON LTD., Trafford Park, 
Manchester, 17, require a CHEMICAL ENGINEER 
with Degree or equivalent standard, for production 
management appointment. This position offers 
considerable experience on a wide variety of Unit 
operations in a modern factory—operating large- 
scale Batch and Continuous processes. Candidates 
should be between 26 and 30, having had at least 
three years’ relevant experience in the process or 
chemical industries. Attractive salary and employee 
benefit schemes—promotional prospects are good.— 
Applications, in some detail, should be addressed to 
the Personnel Adviser. E5645 A 


CHIEF DRAUGHTSMAN WANTED for Crane 
Works manufacturing wide range of heavy Steel- 
works and Dockside Cranes ; good salary ; pension 
scheme. State age, experience and salary expected.- 

BOX No. E5451, ** The Engineer.” A 


CHIEF ENGINEER 


General engineers in South London with 150 
employees, require Engineer to cover design 
work, estimating and purchasing. A sound prac- 
tical man of wide experience in general engineer- 
ing is required. Good salary with ample scope 
for real live man—age not over 42 years. 
Appointment subject to pension. Full details 
required of previous experience with respon- 
sibility entailed, also salary requirements.—-BOX 
No. E2372, “ The Engineer.” 





CHIEF ENGINEER 
REQUIRED 
For expanding Engineering Company in the 
North Midlands, to take charge of Design, 
Development and Research in connection with 
all products. These are concerned with Heat 
Exchange and Air and Gas Cleaning and Move- 
ment. Qualifications not less than Higher 
National Certificate, plus good experience in 
similar class of work commercially. This is an 
excellent opportunity for the right type of man, 
who should not be more than 45 vears of age and 
willing to work for a Directorship. A non- 
contributory pension scheme is in operation and 
the works are situated in a pleasant rural area. 
Write, stating age, status, full details of experi- 
ence and remuneration expected.—BOX No. 
E5631, “* The Engineer.” A 





COMPETENT DESIGNER DETAILER required 
by Consulting Engineers. Must have had consider- 
able experience in reinforced concrete.—F. ‘ 
BULLEN & PARTNERS, 
Farrar Street, S.W.1 


Dacre House, Dean 
E2379 a 





DESIGN ENGINEER 


required for the investigation, carrying-out of 
preliminary trials, and the setting-up of produc- 
tion of Minera! Insulated . 
Applicant should have both theoretical and 
practical experience ; age 28 to 40 years old. 
Apply : 


The Manager, 
GLYNWED PLANT, LTD., 
Bilston, Staffs. 


E5474 a 





DESIGN/DRAUGHTSMEN 


Applications are invited from men under 40 
years of age who were apprentice-trained and 
hold H.N.C. or equivalent, to fill vacancies in the 
following D.O. Sections :— 
1. MECHANICAL.—Experience required in 

general mechanical design and installation, 

preferably of medium to heavy industrial 
process plant. 

. ELECTRICAL.—Good all-round experience 
desired in the installation of the electrical 
plant and services of a large factory. 
WORKS SERVICES (Steam, Water and Air). 
—For this good experience of problems 
involving industrial steam applications, piping 
and pumping systems is essential, and an 
H.N.C, endorsement for Heat Engines, 
Applied Thermodynamics or Steam Engineer- 
ing is desirable 

All appointments are permanent and pension- 
able ; 5-day, 40-hour week ; 3 weeks’ annual 
holiday ; good working conditions. Assistance 
with housing given when necessary and pending 
removal a tax-free allowance of £4 per week is 
given to married men. Company pays cost 


nN 


*) 


removal. 
Please write to SP.A Dept., MICHELIN 
TYRE CO., LTD., STOKE-ON-TRENT, 


STAFFS, quoting ref. B2/E. 
E5546 a 


DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions. Excellent rates of pay.—Apply 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD Beenham Grange, Al . Berks. 
Tel.: Woolhampton 451. E1iS2 a 


ENGINEER 


SITUATIONS VACANT 


DESIGNER - DRAUGHTSMAN (MECHAN- 
ICAL) required for Research and Development 
Team engaged on interesting development work in 
connection with special structures and diesel and 
steam operated plant. Minimum qualifications 
H.N.C. Age group 24-30 years. The appointment 
is permanent and progressive in an expanding organi- 
sation. Contributory Pension Scheme and good 
canteen facilities. Holiday arrangements respected. 
Salary in accordance with age, qualifications and 
experience. The works are situated 15 (fifteen) 
minutes "bus journey from the centre of Ipswich.— 
Applications to the Personnel Officer, THE 
BRITISH STEEL PILING COMPANY, LTD., 
Claydon, Suffolk. E5477 a 


DEVELOPMENT ENGINEER 


George Angus & Co., Lid., Manufacturers of 
“ Gaco” Hydraulic Seals and Packings, wish 
to appoint an Engineer to undertake respon- 
sibility for Original Design and Development 
Work on Special Plant and Equipment for use 
in their Modern Factory. Applicants must be 
qualified to at least H.N.C. (Mechanical Engi- 
neering>standard, but preferably A.M.I.Mech.E. 
or B.Sc., and must have served an apprenticeship 
and have had practical workshop and design 
experience. Excellent staff conditions, including 
superannuation, bonus and housing assistance 
schemes.—Written applications should be sent 
in confidence to the Personnel Manager, George 
Angus and Co., Ltd., Oil Seal Division, Coast 
Road, Wallsend, Northumberland E5659 a 





DRAUGHTSMAN.—A vacancy has occurred for 
a young man—versatile—as Engineering Draughts- 
man in a plastics manufacturing company. General 
experience required—Higher National Certificate 
desirable. A.E.S.D. rates and above. The conditions 
of work are good, and a pension scheme is in opera- 
tion. The factory is situated in pleasant country 
between Ipswich and Colchester, and within easy 
reach of the Essex and Suffolk coasts. Transport 
facilities are available from Ipswich, Colchester, 
Harwich and Clacton areas.—Application should be 
made in writing to the Personnel Manager at BX 
Plastics, Ltd., Brantham Works, Nr. Manningtree, 
Essex, stating age, qualifications and experience, and 
career to date. E5544 a 





ELECTRICAL DESIGN ENGINEER 


Bruce Peebles and Co., Limited, East Pilton, 
Edinburgh, 5, require a Designer experienced in 
the design of medium and large D.C. machines. 
Salary commensurate with experience. Produc- 
tion bonus, superannuation scheme, removal 
expenses and assistance with housing if necessary. 
—Applications, stating details of education, 
training, experience and age, to the Chief 
Engineer at the above address. ESS89 a 





ELECTRICAL SALES ENGINEERS 


Bruce Peebles and Co., Limited, East Pilton, 
Edinburgh, 5, require Engineers of H.N.C. 
standard for their Transformer Sales and Con- 
tracts Department ; 5-day week. Staff pension 
and bonus schemes. Housing assistance given if 
necessary.—Apply, giving details of experience, 
to Divisional Director (Transformers), at the 
above address. ES588 a 





PETROCHEMICALS LIMITED REQUIRE 

THE FOLLOWING ADDITIONAL 

ENGINEERING STAFF FOR THEIR 

CHEMICAL WORKS AT CARRINGTON, 
NR. MANCHESTER 


ELECTRICAL FOREMEN 

Applicants should be within the age bracket 
30-40 with O.N.C. or equivalent, and have ten 
years’ experience of Flame Proof equipment. 
Experience of High Voltage equipment is very 
desirable. 


INSTRUMENT FOREMEN 

Applicants should be within the age bracket 
30-40, with O.N.C. or equivalent, and have ten 
years’ experience of Refinery of Chemical Works 
instrument maintenance in the field 


FITTING FOREMEN 

Applicants should be within the age bracket 
30-40, with O.N.C. or equivalent, and must have 
served apprenticeship with a general engineering 
company. As the work involves the main- 
tenance of Chemical Plant, including pumps, 
compressors and general chemical machinery, a 
thorough knowledge of up to date engineering 
practices is essential. 

These posts carry attractive 
established and pensionable. 

Excellent canteen and Social and Sports Club 
facilities are available. 

Applications should be addressed to Staff 
Manager, Petrochemicals Limited, Carrington 
Works, Urmston, Nr. Manchester E5638 a 


Salaries, are 





NORTH MIDLANDS COMPANY REQUIRE 
DRAUGHTSMAN for layout work for furnace 
and boiler equipment. Age about 25. Will also be 
expected to train for plant commissioning and 
facilities will be granted for further education. 
Must be able to work without constant supervision 
and use own initiative. This is an excellent oppor- 
tunity for a young man to gain wide experience in 
the field of practical combustion. Please send full 
details of experience and training and present salary. 
~—BOX No. E2376, “ The Engineer.” A 
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PILKINGTON BROTHERS LIMITED 
require an 
ELECTRICAL ENGINEER 


to take charge of the power frequency section of 
the high voltage laboratory, using test voltages 
up to 1300kV. An extensive programme of 
research and development relating to toughened 
glass power line insulators is in progress. 


The preferred age range is 25-30, a university 
Degree in Electrical Engineering is a minimum 
qualification, and some experience of high 
voltage laboratory work is desirable. Condi- 
tions include Superannuation, assistance with 
house purchase and a five-day week. 


Application is by form obtainable from : 
Personnel Officer (Graduate Recruitment), 
Pilkington Brothers Limited, 

St. Helens, 
Lancashire, 


Please quote reference H.V.1./1. E5656 a 





QUALIFIED CIVIL ENGINEER required, with 
experience in roads, sewers, water mains, &c. Able 
to carry out contracts from estimation to final 
account. Applications invited only from men with 
top-class experience and drive.—Write for appoint- 
ment, stating age, experience and salary required, to 
T. A. RONAN AND CO., 129/135, Blenheim Road, 
Harrow, Middlesex. E2374 a 





QUALIFIED ELECTRICAL ENGINEER 


A qualified Electrical Engineer is required by a 
Cable Manufacturer to co-ordinate the design, 
development and manufacture of new types of 
multi-core plastic-insulated power cables. Appli- 
cants must have some knowledge of the manu- 
facture of multi-core cables, but it is important 
that they shou!'d be familiar with the installation 
and regulations governing the use of such cables 
in distribution systems, particularly from the 
point of view of jointing. 


Applications will be treated in the strictest 
confidence.—Write, giving full details of age, 
qualifications and experience, to BOX No 
E5623, “* The Engineer.” 


A 


QUALIFIED MECHANICAL ENGINEERS 
required, capable of taking responsibility for original 
design and development in connection with mech- 
anical handling plant for nuclear fuel, bulk materials 
and wagon marshalling. Appointments would be at 
staff level with profit-sharing and superannuation.— 
Write, giving full particulars of qualifications and 
experience, to Chief Engineer, STRACHAN AND 
HENSHAW, Ltd., St. Philip’s, Bristol, 2. E2373 a 


REQUIRED BY A LARGE GROUP OF 
COMPANIES situated on the South Coast. 
DRAUGHTSMAN, experienced in general civil 
engineering and pipe work for fuel oil installations. 
Write, giving full details of age, experience, salary 
required, &c.—Contributory pension scheme in 
operation.—BOX No. E2358, “ The Engineer.” A 


SENIOR DESIGN DRAUGHTSMAN required 
for interesting work on mechanical engineering 
projects. Knowledge of hydraulics an advantage.— 
CHAMBERLAIN INDUSTRIES, LTD., Staffa 
Road, Leyton, E.10 (LEY 3678). E5499 a 


TECHNICAL REPRESENTATIVES.—Suitable 
young men, 21/27 years, good appearance and 
character, with workshop and drawing-office experi- 
ence, will be given well-paid extended training by 
large important engineering group for ultimate 
appointment to home sales area offices and/or over- 
seas subsidiary companies. Applicants, if not already 
holding Higher National Certificate, Mechanical 
Engineering, must continue studies. Full personal 
details with experience, qualifications and present 
salary.— BOX No. E5612, “* The Engineer.” 4 


THE POWER-GAS CORPORATION, 
LIMITED, have vacancies in their Petroleum Plant 
Division Drawing-Office at West Ealing, London, 
W.13, and invite applications from men having expe- 
rience in the petroleum industry, particularly plant 
layout pipework and pressure vessel design. Salary 
offered will be commensurate with qualifications and 
experience. Good working and holiday conditions, 
staff pension scheme in operation.—Apply in writing, 
giving full information of experience and technical 
qualifications, to: The Divisional Manager, The 
Power-Gas Corporation, Ltd., Petroleum Plant 
Division, 105-113, The Broadway, West Ealing, 
London, W.13. E5536 A 


TOOL DESIGNERS (SENIOR) required for 
the Modern Design Office of an. East London 
Engineering Company. Candidates should have 
a sound engineering background followed by at 
least 5 years in a drawing-office. A wide 
experience in the design of High-class Precision 
Jigs and Fixtures applicable to Light to Medium 
Class Engineering is essential. Salary in the 
region of £1000 per annum. Contributory 
pension and life assurance scheme in operatior 

Please reply, giving full details ——BOX No 
E5657, *‘ The Engineer.” A 


WELL-KNOWN CIVIL AND MECHANICAL 
ENGINEERING CONTRACTORS REQU'!RE 
RESIDENT QUANTITY SURVEYOR in M inds 
area on large mechanical contracts, minimum period 
24 years. pable of site procedure in every brsnch. 
Position subject to permanency. Superannuation 
scheme. Write, stating salary required, giving full 
details of experience.—-BOX No. E5627 The 
Engineer.” A 
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CHIEF PLANNING ENGINEER 


w. E. SYKES LIMITED 


This leading firm of MACHINE TOOL MANUFACTURERS offers high salary and status 
toa PLANNING ENGINEER possessing a thorough knowledge of production planning and control, 
as applied to batch production. Must be familiar with modern methods of analysis, graphs and 
other precise controlling and planning records. The man appointed could, if so desired, bring 
with him a Methods Engineer of his own choice. An Engineer able to demonstrate his ability 
in this field to the Production Director would be promoted in one year’s time to higher responsi- 
bility and remuneration in the organisation. 

The modern plant consists of some hundreds of precision machine tools ; the district is one of 
the most attractive in the country for schools, amenities, &c. Qualified works staff are eligible for 
all posts in the group, either at home or overseas. A first-class opportunity for a man who knows 
he has the above qualifications and can demonstrate the fact to expert production men. 


APPLY: THE SECRETARY, APPOINTMENTS COMMITTEE, W. E. SYKES LTD., 


MANOR WORKS, STAINES, MIDDLESEX. 
E5646 a 


EXPERIENCED 
HEATING AND VENTILATING 
DESIGNER, DRAUGHTSMAN 


required in connection with Indus- 
trial Finishing Equipment such as 
Ovens, Spray Booths, Air Replace- 
ment Plants and Rust-proofing 
Plants. Excellent opportunity with 
commencing salary commensurate 
with qualifications and experience. 
Applicants should state age, 
experience and present salary. 
John Lysaght’s Bristol Works Ltd., 
Bristol, 2. 


E5673 a 


SUPERINTENDENT 
OF THE 
TOOL DEPARTMENT 


This new appointment has been created in 
a medium-size light engineering factory 
situated in the South of England. The 
Superintendent will be required to control 
the Toolroom of about 70, the Too! Drawing 
Office of about 20 and the functions of tool 
ordering, both internal and external. 


We are looking for a man aged 35-45, 
accustomed to medium press tool engineer- 
ing with an additional knowledge of jig 
fixture and cam manufacturing. He must 
have served an apprenticeship and have 
evidence of further technical study. It is 
essential that he should have had experience 
of supervision in a reasonably senior capacity 
and we will have to be satisfied that he has the 
ability to plan for the expansion which we 
envisage. 

Assistance will be given with housing, if 
required. 

Commencing salary : £1300 p.a. 

Applications, in confidence, should be 
made to the Chief Production Engineer, 
BOX No. E5676, ** The Engineer.”’ A 











NUCLEAR PROJECT ENGINEERS 
DESIGN AND DEVELOPMENT ENGINEERS 


required to join an expanding team in the 


LUCAS GROUP RESEARCH LABORATORIES 


applying the experience and facilities of the Lucas Organisation to the Nuclear 
Engineering field. 

The work is of an interesting nature, and a great variety of problems in mechani- 
cal engineering are dealt with, as well as associated control problems involving 
electrical and hydraulic mechanisms. 

Applicants should have a good Engineering Degree or equivalent qualification. 
Some knowledge of machine tools and special-purpose machinery would be an 
advantage. The post is permanent and pensionable. 

Apply in writing, stating age, qualifications and experience, to the Personnel 
Manager, JOSEPH LUCAS (ELECTRICAL) LIMITED, Great King Street, 


irminghé 9, ti ference PM; D/268. 
Birmingham, 19, quoting re siti 


THE 


BRIGHTSIDE 


FOUNDRY & ENGINEERING 
COMPANY LIMITED 
has a vacancy for a 
WORKS DIRECTOR 


The position carries full responsibility for the 
production from the Engineering Depart- 
ments and the Foundries. 
Applicants should possess an Engineering 
qualification and must have had previous 
experience in the management of Heavy 
Medium Machine and Fitting Shops. 
Favourable consideration will be given to 
those who also have Foundry experience. 
Life Assurance and Contributory Pension 
Scheme in operation. 
Reply, in confidence, to : 
THE GENERAL MANAGER, 
THE BRIGHTSIDE FOUNDRY & 
ENGINEERING CO., LTD., 
G.P.O. BOX 118, SHEFFIELD, |. 
E5642 a 











GIKQN, 


The Guest Keen and Nettlefolds Group of 
Companies wish to make the following 
appointment in one of their constituent 
companies. 


OPERATIONAL RESEARCH 


A vacancy exists in the South Wales 
Operational Research Unit of the Guest 
Keen & Nettlefolds Group of Companies. 
This is a new unit which serves all Giroup 
Companies in the South Wales area. 


Applications are invited from qualified 
mathematicians, mechanical or electrical 
engineers and statisticians. Some experience 
in Industry or Operational Research would 
be an advantage, coupled with enthusiasm 
and an ability to get on with people. 
Replies in writing quoting ref. OR/2 to: 
Recruitment Officer, G.K.N. Group Research 
Laboratory, Birmingham New Road, 
Lanesfield, Wolverhampton. 


E5604 a 











PRESSED STEEL COMPANY LIMITED 


The Company is engaged in large-scale manufacture of motor-car bodies, 
commercial, domestic and industrial refrigeration plant, and railway rolling 
stock, and employs some 19,000 people in plants at Oxford, Swindon, Reading 
and Paisley. In order to meet a coniinuously expanding Design, Development 
and Research programme, applications are invited for senior appointments in 
the following fields : 


JIG & TOOL DESIGNERS 


Qualified Jig and Tool Designers with considerable experience in design of 
press tools for car body manufacture. Location, Oxford and Swindon. 
(Ref. A.L.A.T.) 


PRESS TOOL PLANNERS 


Highly skilled Planning Engineers with considerable experience of tooling 
programmes for flow line manufacture of sheet metal fabrications. Location, 
Oxford and Swindon. (Ref. A.L.A.T.) 


CAR BODY ENGINEERS & DRAUGHTSMEN 


Experienced Car Body Engineers and Draughtsmen. Location, Oxford 
and Swindon. (Ref. H.R.B.) 


RESEARCH & DEVELOPMENT ENGINEERS 


Research and Development Engineers with knowledge of thermoformed 
and laminated plastics, mechanical and body engineering, for the investigation 
of new manufacturing processes, equipment, materials and their application 
to motor-cars, commercial vehicles and other products without regard to the 
conventional. Location, Oxford. (Ref. A.C.H.) 


PLANT LAYOUT ENGINEERS 


Layout Engineers with experience of Shop Loading and Shop Layout for 
large-scale production. Location, Oxford. (Ref. R.S.) 


These openings offer the opportunity for those well-qualified technically, with 
experience in the above-mentioned capacities, to join an expanding Organisa- 
on. Conditions of employment accord with best industrial practice. Appli- 

‘tions with full details of education, training, experience and salaries earned, 
’ be made to the Staff Officer, Cowley, Oxford, or to the Personnel Manager, 
‘(ton St. Margaret, Swindon, as appropriate. 
ESS75 A 


CENTRAL ELECTRICITY 
GENERATING BOARD 


ENGINEER or PHYSICIST required in the Generation Section of the 
Research Laboratories, Leatherhead, Surrey, to take charge of a small team 
working on basic research into the mechanism of MECHANICAL SEALS for 
use in large boiler feed-pumps and high pressure gas circulators. 


Applicants should possess an honours degree and have a sound knowledge of 
fluid dynamics. Previous research experience is essential, although this need 
not necessarily have been in this particular field. 


Salary scale within the range £1,195-£1,775, according to duties and 
responsibilities. 


Application forms obtainable from, and returnable to, the Personnel Officer, 
24-30, Holborn, London, E.C.1, by 11th May. 


Please mark envelopes “* Confidential Ref. ENR/143.” 
E5606 a 














THE BAHRAIN PETROLEUM COMPANY LIMITED 


Have vacancies for 


PLANT INSPECTORS 


at their Bahrain oil refinery. Applicants should have a Degree in METALLURGY, PHYSICS, 
CHEMICAL or MECHANICAL ENGINEERING, and should be under 35. Duties of PLANT 
INSPECTORS consist principally of inspection of pressure vessels, heat exchange equipment, 
furnaces, steam boilers and ancillary equipment, and recommending repairs thereto to ensure safe 
and economical operation. A knowledge of the applicable construction codes (A.P.I. and 
A.S.M.E.) and previous experience in inspection, design or construction of pressure vessels, heat 
exchange or boiler equipment or equivalent industrial experience, is preferred ; but graduates 
without this experience will be considered for training for these vacancies. 


Salary would be in the range £1100 to £1400 per annum, in accordance with qualifications and 
experience, in addition to which free air conditioned accommodation and a living allowance are 
provided. An initial kit allowance, medical attention, paid home and local leaves are also provided, 
with passage paid for the former and generous assistance towards fare for latter. 


Apply in writing, with full particulars, to Caltex Services Limited, Caltex House, Knightsbridge 
Green, London, S.W.1, quoting “ TNS.”’ 


E5574 a 








Classified Advts. continued on page 108 
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DESIGN 
DRAUGHTSMAN 


The Villiers Engineering Company, 
Limited, Marston Road, Wolverhampton, 
invite applications for a position of Design 
Draughtsman in connection with the manu- 
facture of two- and four-stroke engines. 
Candidates should possess either a Degree in 
Engineering or H.N.C., Mechanical Engi- 
neering. The company is seeking a really 
first-class man with considerable experience 

. this field, and a salary will be paid com- 

The successful candidate wil! be pad pats ith th y P 
given the opportunity of spending mensurate with the appointment. 
the first two years of the appoint- Also 
ment at a University, where he will 
be able to submit a thesis for a 
higher Degree. The salary will be 
up to £650 per annum, according to 
qualifications 

Apply, in writing, giving details of 
age and qualifications, to the Per- 
sonnel Manager, JOSEPH LUCAS } 
(ELECTRICAL), LIMITED, Great Further particulars available from the 
King Street, Birmingham, 19, quot- Personnel Manager. 


fe PM/D/264. 
ing reference i} £5630 A E5637 a 


JOSEPH LUCAS 
(ELECTRICAL) LIMITED 


RESEARCH 
ON FLUID DYNAMICS 
OF PRESSURE DIECASTING 


A vacancy exists for an 


HONOURS GRADUATE 


for research on 
the above subject. 


Applications are invited from engineering 
graduates with completed National Service 
for positions as JUNIOR DEVELOPMENT 
ENGINEERS to work with a team of highly 
specialised technicians on small i/c engines. 








DEVELOPMENT 
ENGINEER 


Venesta, Limited, makers of Aluminium 
Foil, Collapsible Tubes and Plywood, require 
a Development Engineer for their factory in 
Fast London. The successful candidate will 
be assigned to the Collapsible Tube Factory 
for development work on one of the most 
modern tube production units in Great 
Britain. 

Applicants should be about 28, have 
served an engineering apprenticeship, be at 
least Graduate Members of the Institution 
of Mechanical Engineers and have a number 
of years’ experience in the design and de- 
velopment of automatic mechanisms. 

Previous experience of the impact extru- 
sion process is desirable, but not essential. 

The starting salary will be between £1100 
and £1250 and will be related to experience. 
There is a contributory pension fund and 
free life assurance. 

Applications should be addressed to the 
Personnel Manager, Venesta, Limited, North 
Woolwich Road, E.16. 

E5628 a 


AN ENGINEER FOR THE 
MIDLANDS AREA 


An industrial company with loca! head- 
quarters in Birmingham is anxious to recrui 
a university-trained engineer with at least 
five years’ experience of factory management 
or supervision, and aged between 32 and 35. 
to take up an appointment in the Midlands 
after appropriate technical and management 
training. 

This appointment is to be concerned with 
production management in all its aspects, 
especially in the progressive modernisation 
of policies, organisation, layout, methods 
and training, and will lead the successful 
applicant into very wide fields of industria] 
experience and financial rewards within a 
few years of £4000 or £5000 p.a. 

Please write with details of age, qualifica- 
tions and experience in guaranteed strictest 
confidence.—-BOX No. ES655, “ The 
Engineer.”’ A 




















ENGINEER 


required to act as a Section Engineer or Assistant Section Engineer in an engineering services 
organisation. The Section Engineer is responsible for initiating and execution of all maintenance 
work and minor new works projects within a group containing a number of large research labora- 
tories and manufacturing workshops. The Laboratories contain large and complex equipment for 
metallurgical and chemica! processing and for machining a variety of radio-active and toxic 
materials. Some laboratories are engaged on fundamental nuclear research and the equipment 
used includes research reactors and accelerators, including High and Medium Voltage electrical 
research equipment. In addition the Section Engineer is responsible for the 24-hour operation of 
associated plant, which may include large air conditioning installations, refrigeration plants, gas 
handling plant, etc 

A recognised engineering apprenticeship and Corporate Membership of a Senior Engineering 
Institution or equivalent qualifications are required. Good general engineering training and some 
works engineering experience on the maintenance of chemical process plant or heavy mechanical 
and electrical plant is essential 
SALARY : Will be assessed within the range £845-£1800, according to qualifications and 

experience 

Contributory Superannuation Scheme. A house or alternatively substantial assistance with 
house ; urchase will become available for married officers living beyond daily travelling distance. 
POSTCARDS for application forms to the Senior Recruitment Officer at the Atomic Weapons 
Research Establishment, Aldermaston, Berks. Please quote ref. 2229/25. E5600 a 


U.K. A. E. A. 


has a vacancy for an 


ENGINEER III/ASSISTANT DESIGN 
ENGINEER 


at the 
RADIOCHEMICAL CENTRE, AMERSHAM, BUCKS 


To assist the Projects Engineer with the design, development, construction and commissioning 
of equipment and services used in the commercial production of radioactive isotopes. 





Applicants should have served a recognised engineering apprenticeship or have had equivalent 
training and, to be eligible for the Engineer II] grade, should be corporate members of a senior 
professional institution or have equivalent qualifications. They should have good experience in 
design of mechanisms and structures and liaison with contract drawing offices and manufacturers 
For the Assistant Design Engineer grade applicants should possess a Higher National Certificate 
or equivalent in Mechanical Engineering and have had good drawing-office experience in the 
design of mechanisms and structures. 

Salary: Engineer III (at age 25) £845-£1315 
or 
Assistant Design Engineer £910—£1315. 


Applications to Personnel Officer, Radiochemical Centre, Amersham, Bucks. E5599 a 















Engineering 
Research Managers 


are required in the Research and Development Branch to take charge of important sections of work 





in the laboratories 


(a) at CAPENHURST (near Chester) 


The post is concerned with Engineering Operations and responsibilities cover direction of teams 
engaged on operations planning, flowsheeting, construction and engineering services in a large 
engineering laboratory. This involves, principally, construction and operation of large scale test 
rigs and experimental equipment, frequently operating under exacting conditions and embodying 
novel materials, and necessitates close collaboration with physicists and chemists and control of a 


large industrial labour force. 


(b) at SPRINGFIELDS (near Preston) 


This post is concerned with the provision of Mechanical Engineering and Process Services to meet 
the requirements of experimental programmes which involve investigations on a bench and pilot 
plant scale in the fields of chemistry and metallurgy. The work also includes responsibility for the 
laboratories workshop and design office, liaison with engineering contractors and deployment of a 
large industrial labour force working directly with scientific staff. 


Corporate membership of a senior engineering institution, wide experience in engineering and 
ability to direct professional and industrial staff are essential. Previous experience of experimental 
work, together with an honours degree in engineering, or allied subjects, is desirable. 








Salary between £2200 and £2600, according to qualifications and experience. 





Contributory Superannuation. Staff housing scheme. 


Send postcard for application form, quoting reference #048/J\ to 


Chief Recruitment Officer, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
INDUSTRIAL GROUP HEADQUARTERS, 
Risley, Warrington, Lancashire. 
Closing Date: lith May, 1959. 


E5602 





A 


KELLOGG 


INTERNATIONAL CORPORATION 


REQUIRE URGENTLY 
TWO SENIOR PROJECT ENGINEERS 


Due to continued expansion of activities in the Petroleum Refinery and Chemcal Plant fields, 
Kellogg International Corporation have openings for two Senior Project Engineers with the 
necessary experience for handling entire projects from inception to completion. Applications 
are now invited for these posts which carry salaries commensurate with the considerable back- 
ground of experience required. Suitable applicants should have the following essential qualifica- 











tions : 


(a) University degree and membership of one of the recognised professional institutions 


(b) Extensive experience in handling project work of a similar nature. 
(c) The qualities of drive and energy needed to stimulate all those working with him on his 


project. 


(d) The desire to enlarge his field of experience by keeping in touch with latest developments, 
coupled with willingness to travel to the U.S.A. and to the many European countries in 
which Kellogg International Corporation are now operating. 


MECHANICAL EQUIPMENT 
ENGINEER 


This is a real opportunity for a top-level man. 
thoroughly experienced in the selection and 
specification of oil refinery mechanical equip- 
ment, including pumps, compressors, turbines 
and engines, water equipment plant, refrigera- 
tion plant, etc. Engineering degree or equivalent 
preferred, with sound practical experience in this 
field. 

The position involves, at senior level, liaison 
with clients and manufacturers and will there- 
fore entail visits in U.K. and to the Continent. 

Also qualified and experienced engineers in the 
following categories 


INSTRUMENT ENGINEERS 


B.Sc. degree or equivalent preferred, though not 
absolutely necessary provided candidates have a 
great deal of practical experience 


HEAT TRANSFER ENGINEERS 


First class men holding Engineering degree, or 
equivalent, for Heat Exchanger work. Must 
have at least 5 years’ experience on mechanical 
and thermal designs. 


KELLOGG 


PIPING ANALYTICAL 
ENGINEERS 


Must hold an engineering degree. The work 
consists of the preparation of piping flow dia- 
grams for process and utility systems. Engineers 
in these positions will work intimately with the 
process design of refinery and chemical plants 
and handle problems of instrumentation pump- 
ing, gas compression, heat exchange and other 
unit operations. A sound technica! background 
will be required but as it will be necessary for the 
successful candidates to acquire an understanding 
of the processes and plants involved, a period of 
initial training will be allowed for at full salary. 


OFFSITE ENGINEERS 


Must hold Engineering degree, experienced 
design of oil refinery or chemica! plant offsite 
facilities. 

Our permanent staff enjoy above average 
salaries, opportunities for advancement, attrac- 
tive personnel benefits, good working conditions 
and an excellent Social Club. 

Applications, giving brief details of qualifications 
and experience, should be addressed in the firs! 
place to the Personnel Manager. 


m 


INTERNATIONAL CORPORATION 


7-10, CHANDOS STREET, CAVENDISH SQUARE, LONDON, W.1 
(Please quote reference | 33/G) E5648 5 
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GENERAL MANAGER 


required for 
IRON AND BRASS FOUNDRIES 


also 


COPPER-SHOP 


Applications are invited for the position 
of General Manager for the established 
Heavy and Light Iron Foundry, Medium 
and Light Brass Foundry and Copper Shop 
engaged in all aspects of coil production and 
flat sheet and tube work. 

Applicants should have knowledge and 
experience of not less than one section of the 
organisation and be fully qualified to con- 
duct, supervise and expand the business. 
Age 35 to 40 years. Please state fully quali- 
fications, all past experience and salary 
required.—Write, 2242, Wm. Porteous and 


Co., Glasgow. 
E5620 a 








A SENIOR DESIGN 
ENGINEER 


is required by 


W. H. ALLEN SONS & CO., LTD., 
BEDFORD, 


for interesting work on naval gas turbines 
and other important industrial plant. Good 
academic qualifications are required, such as 
a University Degree or equivalent. Previous 
experience of gas turbines preferable, but not 
essential ; however, a good basic knowledge 
of aerodynamics and thermodynamics is 
necessary. Successful applicant will be 
working in a small team on a wide variety of 
engineering problems associated with aero- 
dynamics, stressing and mechanical design. 
Preferred age range is 25-35. 

An excellent pension scheme is in operation 
and assistance is given with removal expenses 
where necessary. 

Applications to the Personnel Manager, 
quoting full details of education, qualifica- 
tions, experience, stating age and present 


salary. 
E5610 A 














SITUATIONS WANTED 











ENGINEER/DRAUGHTSMAN, with small 
workshop and office situated in Yorkshire, open to 
accept Service Agencies, &c., or other proposals. 
All letters answered.—BOX No. E2375, “ The 
Engineer.”’ cy 





FOR HIRE 











LATTICE STEEL. Brestion Masts (light and 
heavy), 30ft. to 150ft. , for immediate hire.— 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone, SLOane 5259). E103 x 





BUSINESS OPPORTUNITIES 











MARINE ENGINEER.—Opportunity to purchase 
as Ss going concern Agency business in Victoria Street, 

-l, established 25 years and acting for well- 
ater firms. Must be M.I.Mar.E., preferably 
experienced power plant and machinery field, 
mechanical and electrical engineering. Gross income 
over £11,000.—Write, BOX Z.J.153, Deacons Adver- 
using, 36, Leadenhall Street, E.C.3. E5661 o 





| BUSINESSES and PREMISES | 





TO BE LET.—Close City Road, E.C.1. New Light 
Factory Building, providing on exceptionally light 
— b menpd Hal 1 ae ware feet net. All services, 
il-fired centra’ ting, electric passenger/ 

goods lift. Good loading facilities. Rent £5750 p.a. 
ex. whee Estate Manager, 18, Upper Brook Street, 
ES616 i 





NAIROBI, KENYA 

For Sale, Established SHEET METAL MANUFAC- 
TURING BUSINESS with a net profit aver; r 
£10,000 p.a. over the last 7 years ; substantial = ” 
EY pa tools and equipment in first-class condiden ; . 
“4 r~d tt. of buildings on one-third acre ; ; trained 
sour Toree ; present owner would retain interest ; 
cout available —Price and particulars from 
F PTON & SONS, Overseas Department, 4, 
on Str reet, St. James’ s, S.W.1 (Tel., HY De Park 

' _GEORGE TYSON & PARTNERS, 
E5670 1 


THE ENGINEER 


MISCELLANEOUS 


DAVIES INVESTMENTS LIMITED, Bankers, 
still offer 74 per cent. on sums £20 to £500 (with- 
drawal on demand) with extra 4 per cent. on each 
£500 unit.—Details from Investment Dept., E.R. 
Davies Investments, Ltd., Danes Inn House, 265, 
Strand, London, W.C.2. E149 1 





D. HEPBURN 


Professional Engineer 
(Registered in Ontario) 


Mechanical, Electrical 
and Agricultural 


Available for Consultations, 
Designs, Plant Layouts, Supervision 
of Installations, Translations from 
Technical French and German to 
English. Will travel anywhere in 
Free World. 


Postfach, Basel 2, 
Switzerland. 
E1531 














PATENTS 








THE PROPRIETOR OF BRITISH PATENT 
NO. 705,948, entitled “ Releasable Torque Trans- 
mitting Apparatus,” offers same for Licence or other- 
wise to ensure practical working in Great Britain.— 
Inquiries to Singer, Stern and Carlberg, 14, E. 
Jackson Boulevard, Chicago, 4, Illinois, U.S.A. 
E5619 # 





SUB-CONTRACTING | 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex ("Phone Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter.—ARM MYTAG GE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





TOOLMAKING 


EXTRUSION ~~ ACT 
EXTRUSION Ne a DIES 
on SWISS SPARK EROD 


also Accurate Machining 

Jig Boring and Planing 
GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS), LTD. 


la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. E11S mw 





MEDIUM-SIZED ENGINEERING WORKS 
IN THE MIDLANDS has capacity available for 
development and production of new projects, 
machining, fabrication, complete assembly and 
testing of machines. Lifting capacity up to 10 tons. 
—BOX No. E5665, * The Engineer.” MW 


DRAWING OFFICE.—Capacity for Design, 
Detailing and Ngee Specialists in Technical 
Illustrating. Old-established firm who do work 
throughout the British Isles. Associated Engineering 
Products, Arcade Chambers, Eltham, S.E.9. Tele- 
phone : ELT 2233/4. E2382 mw 





AGENCIES 











MANUFACTURERS seeking to increase their 
sales in Scotland may secure reliable agents by 
writing with particulars to the Secretaries of the 
Scottish Association of Manufacturers’ Agents who 
will advertise under a box number, in the Association 
News Letter.—Write to Dept. E, Hourston 
MacFarlane and Co., 5, St. Vincent Place, ——. 
Ct. 





MACHINERY Etc. WANTED 











WANTED, MODERN PLANO-MILLING 
MACHINE I6ft. by 5ft. by Sft. in first class con- 
dition. Send full specification including year x 


manufacture and price—BOX No. E2349, “ 
gineer.” r 





FOR SALE 











FOR SALE OR HIRE 
ANDREW BARCLAY and HUDSWELL-CLARKE 
Saddle Tank, 4-wheel coupled Locos, standard 
ns 14in. cylinders, 160 Ib. pressure, built 

943/43. Available immediately. 
LTD., CENTRAL WORKS, 


sanane DIXON, 3142) £5636 G 


BURNLEY (Tel.: 


FOR SALE 


BRITISH TRANSPORT COMMISSION 
SWANSEA DOCKS 

FOR SALE IN SITU, a SCHERZER ROLL- 
— LIFT BRIDGE, constructed i in 1912, span- 
a@ water c Bm vib. in width. a 

bri ige is electricall and carries a 
way with a single Ree of rail track laid — 
and must be removed by the purchaser on sale. 
Application for further particulars or for 


h Wales Docks, 
Pierhead Building, Cardiff, not later than 31st 
May, 1959. 

E5583 G 





HULLER No. 3 TAPPING MACHINE 


Capacity tin. in steel and jin. in brass. Machine 
mounted on Wadkin 5ft. 6in. radial arm and 
complete with elevating table. Late type machine 
in first-class condition. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, LONDON, N.W.!. 
EUSton 4681 and 3771. 


E5601 Gc 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochrane Vertical Ons ’ 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 260 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 hp. motors; also 
Broomwade 500, 400, 200 and 130 cfm. all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted, 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel/ 


i iesel/ 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 
OVERHEAD CRANES.—40-ton Babcock, 40ft. 
pen, 400/3/50, “ Goliath” ; 30/5-ton Adamson, 
42h. 3in. span, a. 20/6-ton Vaughan, 
42ft. oe NA re 4 (6) ; 20-ton King, 42ft. 3in. 
span, -ton Morris, 35ft. span, hand 
sported » 3%, Morris, 45ft. span, 36ft. lift ; 
orris “* Goliath,” ag span, 400/3/30 ; 


10-ton Vau 23ft. =, 

10-ton “~~ oe a dS 44 ins of 
Wharton, 5-ton Henderson, 
24ft. 7in. wen, 8 Morris, 58ft. span, 
hand operated ; Sion > oan 2-motor crab, 


440/3/50 ; 5-ton King, 29ft. jin. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. — 
power hoist, hand travel ; 4-ton Morris, 19ft. 
span, 220V., d.c. (3) ; 3-ton Adamson 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, ae 
(2); 2-ton Morris, 18ft. span ; 2-ton Vau; 

27ft. 6in span, 2-motor ; majority of the 

are unused. 

DERRICK CRANES.—7-ton Rushworth hand, 
30ft. jib ; 5-ton Wilson Electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Coles steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson steam, 
35ft. jib ; 5-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, 50ft. jib (2); 5-ton Cowans 
Sheldon, 5Oft. jib. 

LOCOS.—Fowler diesel, 150 hp. (2); ag 
diesel, 80/88 h.p., new 1942; Bagnall 14in. 
22in., two oil fired, one coal ; ” Peckett steam, te, 
by 12in., 1941 ; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c 

—_ we, he greeny 2in. Galvanised, new ; 


3800ft., 21in. pm e ; S00ft., 
+ 1450ft., 27in. o.d. flanged ; 
48in. riveted ; 2i6ft., 60in. riveted. 

CAST IRON PIPES. lace stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. in = 
ali sizes, Parallel Slide Sluices, Gunmetal, Red 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and ——_ 
lar up to 12,000 Se 
sectional steel cast iron up to 50, gallons 

MACHINE TOOLS.—Scriven Plate Bending nate. 

: _ Robertson tening 
7ft. by tint : 


Rolls, 

T ton’ Hydreulic Vertical “Straightenin 
Press, 15ft. by 3. table ; bert 3ND Miller 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14T 1p 10 20h. by din, bore Bonn 
one ‘Tube Bender up to 

Bigw okies 
Machine up to 12in. by 6in. TS. Joists ; two 
40kVA. Spot Welding Machines ; Wire Drawing 


Machine, 3 die up to gin. copper ; SO0kW. Electric 
Furnace, ! deg. Cent., chamber 54in. by 30in. 


by 21in. 
SLING ENGINEERING WORKS 


waeat  Caletord SP eii2. E106 Go 


FOR SALE 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


CRANES 
NEALS iScwt. PORTABLE, 3 JIBS, LISTER 
DIESEL, ee ae 1957/8. £600. 


NEALS t-ton, “D” OBILE, 30ft. swan-neck, 
Raston engine, p’ naumatic £750. 
JONES ‘on BO” MOBILE, 24ft. jib, Lister 


Diesel, so £400. 
— te Super 22" MOBILE, 24ft. jib, pneumatics. 
NEALS “NM” agg MOBILE, 25ft. jib, Ruston 
, pneumatics. £1150. 
COLES” 24-ton EMA MOBILE, 16ft. jib, Perkins 


engine, pneumatics. £1 

AN ERSON GRICE 3-ton Electric DERRICK, 
120ft. jib, S.L.I. £1500. 

= —. KL44, 4ton MOBILE, SOft. jib, Ruston 

iesel, pneumatics. 1957, £2950. 
COLES THORNEYCROFT S-ton LORRY 
ar tag Mk. 7, Series 7, 30ft. jib, rope 

prt 

NEALS 4/6-ton “ OM ” MOBILE, Ruston engine, 
pneumatics. 1953. £ 

BUTTERS 5-ton Single-Motor Electric DERRICK, 
85ft. jib. £1750. 

COLES 6-ton MOBILE, 21/30ft. jibs, Perkins engine, 
pneumatics. £3300. 

wg thin 4 i 2-motor Electric DERRICK, 


120ft. jib. £2975. 

RUSHWORTH 7-ton Hand DERRICKS, 30ft. 
lattice jibs. £245 each. 
MICHIGAN TMCT 16, iw LORRY 
“MOUNTED, Crowd shovel, dra: and 30ft. 


jib, Buda Diesel, matics. £3300. 

A DERSON GRICE 10-ton , erteueed Electric 
DERR , 120ft. jib. £4150. 

COLES “iz\ton Full MOBILE, 80ft. jib. £4950. 

FOR A COMPREHENSIVE LIST OF PLANT FOR 
SALE AND HIRE—SEND FOR VALES FREE 
PLANT REGISTER. 

Further details, 14, Lower Grosvenor Place, Lon pica. 
S.W.1. Telephone : ViCtoria ja 7531, 3501, 
9886 (15 lines). Bl 7 - 


500 


COMPRESSOR SETS 


2500 c.f.m. BELLISS & MORCOM, 100 p.s.i. 
with 550 h. iF an Parkinson motor, 3-3kV 
or 400/440/3/ 

410 c.f.m., or p.s.i. BROWETT LINDLEY, with 
Laurence Scott and Electromotors 95 h.p. 
slipring motor, 400/3/50. 

Two 330 c.f.m. BROOM & WADE, 100 p.s.i., with 
Brook 75 h.p. slipring motor, 400/3/50. 

Many others in stock ; would welcome your 
enquiries. 

CONDENSERS AND HEAT EXCHANGERS 


BELLISS & MORCOM Surface Condenser, 8ft. 6in. 
long by 3ft. 6in. dia., designed for 8400 Ib. exhaust 
steam per hour, maintaining 26in. vacuum when 
supplied a with 29,000 galls. of cooling water per 
hour at 75 deg. F., complete with water circulating 
and condensate pump. 

WORTHINGTON SIMPSON, 7500 Ib. steam per 
hour at a vacuum of 26in. when supplied with 
430 g.p.m. of circulating water at 80 deg. F., 
complete with combined A.C. motor-driven water 
circulating and condensate extraction pump. 

DAVEY PAXMAN Surface Condenser, 10,000 Ib. 
steam per hour, é 26in. vacuum when supplied 
with 500 galls. of cooling water per min. at a 
temperature of 70 deg. F., complete with water 
circulating and extraction pump. 

BELLISS & MORCOM Condenser, 17,000 Ib. 
steam per hr. at 2Sin. vacuum when supplied with 

3,000 galls. of cooling water per hour at a tem- 
perature of 80 deg. F., complete with extraction 
pump and air ejector. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.i2. 
Tel.: Shepherds Bush 2070. and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E201 G 








OLDFIELD & SCHOFIELD 33in. Swing, 
HEAVY DUTY BORING AND PFACIN 
LATHE. Hexagon turret. A.G.H. Spindle 





bore 44in. Screwcutting from Q.C.G. Built 
1954. M.D. 400/3/50. 
H. BELL (MACHINE TOOLS), LTD., 
WALTER de gadale 
— 
: 63- 7388. E105 G 
1500 P.S.1. PUMPS 


—- Gear Pumps, 1450 r.p.m. Three at 

30 gp p.m. Two at IS gpm. One BROOK 
400/3/50, 17-5 h. Double Ended Motor, 
suitable for mounting above Pumps. Apply. 
BOX No. E2380, “* The Engineer.” 





FOR SALE 


5-ton ies —— aT Coee, 
Overbead Royce, new ° 
cab-controlled. 0.t. 


span, 

600 hp. t y enclosed Oi Dou 

ion GEARBOX by Turbine Gears, ratio 730 
rp. cpanel r.0.m., 
F. BURRILL AND CO. 
235a, Cathedral Road, Cardiff. 
‘el. : 26100. 

E5492 a 


Classified Advts. continued on page 110 
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110 THE ENGINEER May 1, 1959 
FOR SALE FOR SALE FOR SALE FOR SALE 

TWO HIGH-VACUUM PLANTS FOR SALE 
HYDRAULIC PRESSES FRED WATKINS each with work chamber 594in. 0.d. by S7in. long 
pumping — and — = manual cor na 

4 3000-1 PLATE FORMING AND BENDING to govern the pumping cycle. Pump down time 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. Ga. (ENGINEERING) LTD. 1 micron—8 minutes. First-class condition.- BOX 
between columns. No. E5617, “* The Engineer.” G 





Fielding 800-ton Indenting Hydraulic Press, platens 


20toton YDRALR. SC FORGING PRESS, admits “Sf. din. by 4ft. 4in. and Sft. I4in. by 4ft. Hin. RHODES NO. 22 BAR SHEARING MACHINE 




























' 
’ b . Pas : 
j AIR COMPRESSORS . with pump and motor for sale. Similar to a double-sided press. Capacit 
1 1000-ton HYDRAULIC FORGING PRESS by Fielding $00-ton Vertical Downstroke Hydraulic 250 tons. Shears mild steel plates 17in. wide by tin ; 
:: C.F.M._ Make P.S.I Type H.P Wellman, admits 6ft. between columns. Press, 42in. by 36in. platens, with pumps and thick. Arranged motor drive 400/3/50. Width a4 
: 600 Broomwade 100 E.H.255 135 LARGE STOCK OF HYDRAULIC PRESSES OF motors. : between guides 2S5jin. Stroke Stin. Weight about } 
494 Broomwade 100 E.H.251 120 ALL TYPES. ; 3 t wai 134 tons. Photo.—F. J. Edwards Ltd. 359, Euston . 
300 Broomwade 100 FH 241 70 Fielding ap ton So, 3ft. stroke, with pumps an Road, London, N.W.1. or 41, Water Street. Bir. F 
; 300 = Alley Macl 100 23BX 674 REED BROTHERS (ENGINEERING), LTD., motors (5 available). mingham, 3. E5669 G 
270 Broomwade 100 E.240 55 REPLANT WORKS, Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
240 Broomwade 30 Si 35 WOOLWICH INDUSTRIAL ESTATE, and motors WE HAVE FOR DISPOSAL ONE SECOND. 
215 C.P.1 100 PB-4-210 50 LON , S.E.18. Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts HAND GAS-FIRED STOVE ENAMELLING 
200 Broomwade 100 D.23 45 Telephone : Woolwich 7611/6. E5140 G Reduction Gear and 27 h p. motor. OVEN, 80ft. long by 10ft. wide by 8ft. high (internal 7 
/ With or without electrical equipment. . ‘ool D with dimensions), reference $.3284. This plant is in good ; 
; ga yy OOME OF LTFETE, Wi condition. tna will consider on gtr for plant as 
. : een standing, that is, to ismant y purchaser,— 
; THOS W. WA RD LTD. FOR SALE.—Mason Arclight Horizontal Con- Available at low prices ex present sites to save cost All replies to Chief Buyer—Vono Limited, Tipton, 
: ; tinuous Photo Copier Model A.501, for A.C. Mains, of bringing into stock Staffordshire. E2381 ¢ 
: ' ALBION WORKS ; SHEFFIELD 30in ge gy akan, ee develop- 
"Phone : 26311 ‘Grams : “ Forward” {nB S S) the lot. BOX” No. E2378" The FRED WATKINS (ENGINEERING) LTD., 
; : E215 G_ Engineer.” G COLEFORD, GLOS. E151 G 
) ' 
/ : 
) } 
; 
; ; . een 
‘| \ aia aise iter “3 Exe 
ia J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. 
: : Phone: North Cariton 289 ~~ 
; .. 
* 
IN THE SWIM? 
: 
/ 


You will be if you 
remember WAROS 
might have it! 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 


TEALE’S 


FOR 
MECHANICAL HANDLING 
PLANT 
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4 USE YOUR KNOWLEDGE IN A WORTHWHILE JOB | | 
| ee ; 
| VACANCIES Up to £25 tax-free Bonus plus first-rate 
Fi wages for two weeks of ti 
BOILER MAKERS g your Ime 
? CRANE DRIVERS se you in a skilled trade? Then youcan same interests as yourself. Don’t miss this 
i DRIVERS probably add a tidy sum to yourincome chance! Send off the coupon now to: H.Q., 
' (STORE HANDLING EQUIPMENT) by joining the Army Emergency Reserve. For A.E.R.,R.E.(Field& Works), Harper Barracks, { 
DRAUGHTSMEN one thing, you get pay and allowances at full Ripon, Yorks. 
Te MILLWRIGHTS — | ore your akill ia worth in civilian life, the | POST THISOFF MONT AWAY! 
. r u Ww ivilian life, the 
r FITTERS (PLANT) higher your Army trade pay will be. Better Please send me—without obligation—the illustra- 
| foe h PLUMBERS & still, you also get £9-£25 bonus tax-free. ee ee 
aS PIPE FITTERS For this you just spend 14 days a year ata 
rt SAW DOCTORS camp, working on your own speciality. And 
| WELDERS money’snottheonlyprofityougetfromthat. | “™ 
; mS You get a grand refresher course, giving you | 
aL a lot of new ideas, and putting yourightin ,; “"“** 
+4 THE ROYAL touch with the latest Army developments. | 
Vi ENGINEERS And you get a welcome break from the usual | : 
rym: j (FIELD) routine, with sports, games and a great social we 
JE 
| ; life. For the place is full of people with the | = waa | 
iy | 
} 
Bi ; 
| | 
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May I, 1959 
AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDSON, F.R.1.C.S., F.A.1. 

£. BEDDARD, A.1.MECH.F., F.A.L.P.A 
M. S. CHEAVIN, F.A.1. 

QG. EB. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 





THE 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 


Telephone : ROYAL 486! 


Auctioneers, Valuers 
and Surveyors 


SALE & VALUATION 


ENGINEERING & ALLIED 


PLANT & MACHINERY 


73, Chancery Lane, London, 





ENGINEER 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Specialising 


WORKS 





HOLBORN 8411 (8 lines) 


W.C.2. 





AUCTIONEERS & VALUERS 


| 
' 
AUCTION SALES | 
) 


Telephone : 
Monarch 3422 (8 lines) 


lil 


eSTABLISHED 1877 


LEOPOLD | 
FARMER & SONS | 


conduct 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL 


PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. | 


Telegrams : 
Sites, London 





JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 











RHODES No. 20 size Inclinable Power Press, fitted 
with Udal automatic press guards, pressure 
exerted approximately 20 tons, stroke 2in., centre 
to back 8in., size of bed 22in. by 40in., hole in bed 
104in. by 104in., weight approximately 20 cwt. 

WESTON Model 400/100, Double Sided Friction 
Screw Press of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
llin., diameter of screw with four starts 64in., 
sine of bed 21jin. by 18in., weight approximately 
> tons. 

Two New BESCO Motorised Geared Angle Bending 
Machines, Undercrank type, arranged motor drive 
for 400/3/50, complete with top and bottom 90 deg. 
vee forming tools, capacity mild steel Sft. by 
14 S.W.G., length of tools 6ljin., stroke of top 
beam 2tin., maximum daylight bed to top beam 
8hin., number of strokes per minute 21, weight 
approximately 52 cwt. 

BRADLEY & AVEN Power Geared Open 
Ended Guillotine Shearing Machine, Undercrank 
type, capacity 84in. by }in., gap in open ends 
44in., fitted with automatic sheet hold-down and 
adjustable gauges, weight approximately 75 cwt. 

QUICK WORK No. 32L, Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity mild steel 
14 S.W.G., cuts circles from 6in. to 60in. diameter, 
hand feed control lever enables operator to cut 
inartonee shapes by hand. Weight approximately 

cw. 

B.E.N. Model TS9, 2-Stage Automatic Air Com- 
Pressor Unit, comprising 2-stage vee type, air 
cooled compressor, driven by vee ropes from 
2 h.p., 1440 r.p.m. motor, with starter suitable for 
400/440/3/50, displacement 9 cu. ft. per minute, 
working pressure 200 Ib. per sq. inch. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
EUSton 4681-3771. 
’ ; And at 
DOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3 
Central 7606-8. E207 


Telephone : 


Telephone ; 








KNIGHT, FRANK 
& RUTLEY 





SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 





20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 








FOR SALE 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney 

Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath any 
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FOR SALE 


RAILWAY TURNTABLE 
For Sale.—Mundt type standard gauge turntable, 
65ft. long, carrying capacity 150 tons approx. 
WATER CRANE 


3000 gallon water crane. 


TURNOUTS ; Bias 
Twenty 1 in 8 turnouts in 75 Ib. F.B. rail ; inter- 
changeable to suit L.H. or R.H. | 

All these items are in excellent condition. 

Apply: BAGRE CONSTRUCTION CO., LTD., 
ast Common Lane, Scunthorpe, Lincs. (ae: 


4513). 





May 


May 


May 


May 


June 


June 


NN 





6-7 


29 


10 


Applications for catalogues, available 14 days prior to the sale, should be made only to the 


sg: 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS 


SALES BY AUCTION 


STORES 





Main Location Auctioneers 
Miscellaneous stores, M.O.S. Stor Depot, RUSSELL, BALDWIN 
including large quan- Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
tity of vehicle tyres. L), 20, King Street, 
Hereford. 
(Tel. : 4366.) 
Miscellaneous stores, M.O.S. Storage Depot, WALKER, WALTON & } 
including : Ruddington, Notts. HANSON (Dept. L), | 


Lathes ; drilling machines ; polishing nin 5 canvas covers and canopies; 
threa: 
furniture ; 
hydraulic, ratchet and screw jacks ; 
works trucks ; engineers’ and electrical equipment ; 


textiles ; elastic ; 
clothing ; steel helmets ; whistles ; 
extinguishers ; tyres; M.T. spares ; 
tubes ; 
dynamos, etc. 


Miscellaneous stores, 


webbing ; tape ; 


General Stores Sub-depot, 


Byard Lane, Bridlesmith ] 
Gate, Notti m. 

(Tel.: 54272.) 
+ fasteners; kapok coats ; 
containers ; paint; fire 
generators ; 


HARRISON & HETH- 


including hand tools, Longtown, Nr. Carlisle. ERINGTON, LTD. 
etc. (Sale at County Hall, (Dept. L), Botchergate, 
Carlisle.) Carlisle. } 
(Tel. : 26292/3.) ' 
Vehicles and Miscel- M.O.S. Storage Depot, DIXON & WALLACE, ’ 
laneous stores. Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank if 
Kil Z Buildings, Graham 
uare, Glasgow, E.1. 


Miscellaneous stores. 


Vehicles, lifting and 
earth moving equip- 
ment, motor cycles, 
etc, 


Miscellaneous stores. 
nance Sub-Depot, 
low, Nr. Selby, 


Machine tools and Technical Stores 


miscellaneous stores. 


auctioneers shown above (price of catalogue Is., P.O. only). 


Approximately 2200 tons of miscellaneous BAILEY BRIDGING components, including 
stringers, button and plain, pins panel, ramps, transoms, etc., located at Long Marston, near 


SALES BY TENDER 


Stratford-upon-Avon, Warwickshire. 
Tenders must be submitted by 20th May, 1959. 


Four 5 ton ““ ANDERSON GRICE ”’ electric —— travelling cranes only. 
lift 30ft. 


Motors—lift 25 H.P., C.T. 3 H.P., L.T. 


Tenders must be submitted by 28th May, 1959. 


Command Ordnance 

Depot, Coypool, Marsh 

Mills, Plymouth. (Sale at 
Kinterbury House.) 


M.O.S. Storage Depot, 
Ruddington, Notts. 


Northern Command Ord- 
Bar- 


7 Depot, 
Old Dalby, Leics. (Sale 
at Melton Mowbray.) 


With equipment and some spare 
motors and drum controllers, located at Monk Bretton, near Barnsley, Yorks. ‘ 


el.: Bridgeton 2447.) 
WOOLLAND, SON & 


MANICO (Dept. L), : 
Kinterbury House, St. 
Andrews Cross, Ply- 


mouth. 

(Tel.: 65356.) 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridiesmith ’ 

Gate, Nottingham. 

(Tel.: 54272.) 


BARTLE & SON (Dept. 
L), 50-52, Merrion Street, 


2. 
(Tel. : 2.0898.) 
SHOULER & SON 


— L), 1, Norman 
» Melton Mowbray, 


Leics. 
(Tel.: 3081.) 


48ft. span, 






































Applications for Tender forms, stating which Tender is required, should be mad 
Maistry of Supply, Directorate of Disposals, First Avenue House, High Holborn, Ss 
w.c.l. 
E183 
FOR SALE FOR SALE 
ONE 10-TON ELECTRIC F 
VERY FINE 35-TON ELECTRIC PORTAL | °TRaveLLING JIB CRANE be Comme | 
Sheldon and Co., Ltd. 


WHARF CRANE, built 1945. Lift 35 tons at 60ft. 
radius to height 75ft. Portal 40ft. track, admitting 


bp 50ft., maximum 
iib, maximum lift above rail level 45ft., motorised 
JOHN CASHMORE, LTD. 
NEWPO 


radius of 


RT, MON. Eis4 0 








three rail tracks. Electrics 400-3-50. Seen 230 volts d.c. 
working. 
REED BROT HERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
L IN, S.E.18, FOR SALE, 1 
Telephone : Woolwich 7611/6. ee and in 
G 


X No. E5658, “ The i 


Cort Rotary Polishin; Drum, com- 
ood condition. For full details.— 
Engineer ” e , 
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BERMONDSEY 3156 7 8 


WALSALL MANCHESTER PONTYCLUN 


= —as British as the Flag 


Te Pusher Tug GONGOLA and train of 8 barges | 


Constructed by YARROW to the order of the United Africa Company 


CC RC 





MALLEABLE TUBE FITTINGS 
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TO BRITISH STANDARD 1256 









THE HEART OF RELIABILITY 
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for services on the Niger and Benue Rivers, West Africa. 


Loaded displacement 4,650 tons. Overall length 630 feet. 











YARROW & COMPANY LIMITED -SCOTSTOUN: GLASGOW w4 
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BOLTS - NUTS - SCREWS 





SNOW HILL, BIRMINGHAM 


WASHERS - RIVETS - COTTER PINS 





FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


TEL: CENTRAL 3911—5 LINES 
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ROOF TRUSSES OR COMPLETE STEEL FRAMEWORK 
FOR ALL TYPES OF INDUSTRIAL BUILDINGS Supplied Erected & Sheeted 
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THE NORTHARC ORGANISATION LTD 


260 LANGHAM ROAD 


Tel 


BOWES PARK 


LONDON 


48 


N.15 
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The BRETTELL L 
BRIERLEY HILL, STAFFORDSHIRE 
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RON CASTINGS 


WHITE IRON 


AND NON - FERROUS 
For all Engineering trades 


* To B.S.S. or customer’s own 
s 


pecifications. 


. 


* Floor moulded up to 5 tons. 


a % Machined to your drawings 
if required. 


Tel: BRIERLEY HILL 7254 
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\ The driver's alright... 





ENGINEER 







... but the jockey has a rough time 


Some of the toughest jobs in industry have been mastered 
with Tufnol. Take, for example, this 32-inch Tandem 
vibrating roller manufactured by Messrs. Stothert & Pitt 
Ltd. The driver is insulated from the vibration created by 
an eccentric shaft within the roll, and the job of controlling 
the tension on the main drive is left to jockey sprockets made 
from Tufnol. They run direct on steel 
pins and so obviate the need for 
bushes. 

Due to their slight resilience, these 


sprockets are able to withstand the 





constant vibration of the roll, as well as the “kick”? when 
the driving motion is reversed. 

Another important point is Tufnol’s low specific gravity. 
This helps considerably in increasing the natural frequency 
of the sprockets and arm systems to above the vibration 
frequency of the roll. 

The original Tufnol sprockets fitted near- 
ly two years ago are still giving troublefree 
service, and there are now in existence 
more than three hundred rollers in which 


Tufnol sprockets are used. 


TUFNOL 


REGISTERED TRADE MARK 
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The hydraulic equipment illustrated controls, in conjunction 
with four 280 H.P. TOWLER pump units, a 1500-ton Piercing 
Type Metal Extrusion Press. The rotary selectors mounted on 
the control desk give at least 27 different varieties of press speed 


a 
























selection. 
NOTE.—All control valves are manifold mounted to minimise 
high-pressure pipework ; only low-pressure pilot circuit piping 








is visible. 

} Hydraulic problems are Towler’s business. Whether your 
application involves reciprocation of one or a dozen rams, having 
different tonnages, speeds or dwell periods, you can rely upon 
Towler’s to forward a satisfactory solution. 

The highest engineering skill and the best materials are incor- 
porated in Towler products resulting in effective operation of 
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your plant year after year. 
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LECTRAUL|( 


TOWLER BROTHERS (PATENTS) | 


PUMPS 
CONTROLS bye | 
To DR AU [ RODLEY, NR. LEEDS, ENGLAND 





Tel: Pudsey 3125/6/7/8 Grams: ‘Electrolic’ Rodley 
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For jobs like these 


Widely diversified industries, railways and public undertakings 
employ Smith Cranes. Here are some typical applications. 


DING 
awler Crane lift- 
nits into position 
ilding of a new 





GRAB DUTIES SAND AND GRAVEL 

A Smith 5-ton diesel A Smith 5-ton diesel loco 
Shunting Crane unloading crane feeding a loading 
railway wagons at hopper. 

United Glass Ltd., 

St. Helens 


People who understand 
quality and efficiency use: | 


THOMAS SMITH & SONS (RODLEY) LTD‘ RODLEY' LE DS 
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